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INTRODUCTION 



The reader of this little work^ who shall opes it with 
the hope of fioding a complete treatise on the science 
and practice of Naval Construction, will be disappointed. 

Such an expectation would also be as unjust to the author 
as disappointing to himself, and the work must be 
judged by the circuntistiinces under which it* was written, 
the parties to whom it is addressed, and the views with 
which it is published, rather than by the preteosions 
which are implied in a profeesed treatise on Naval Con- 
struction. 

The author begs the reader to consider the little book 
merely as tlie rem ii ks ol a practical sailor, written for 
the benefit of those of his brethren of the Naval profes- 
sion who have not had time or opportunities of making 
them for themselves. They are some of the. results of a 
sailor^s experience concerning the practical qualities of 
ships, acquired during some service, and put forth after 
no little observation, thought, research, and experiment. 

He believes that the study of the principles of construc- 
tion and of the qualities of peculiar forms of ships, and of 
the peculiar modes of stowage, would be of great value to 
the practical sailor. Without due consideration to the 
peculiarities of a vesBeFs form various parts, it is impos^ 
dble justly to measure the effects to be expected from any 
particular trim or mode of stowage, and without a due 
consideration of the effect of any given disposition of 
weights it is impossible justly to measure the effects to 
be expected from any particular form — and though it 
may not be any part of a sailor's business to be able to 



Vlll 



constract his own ship ; yet, since different ships require 

the most various trim and stowage, it is indispensable, to 
entire success, that the commander of a ship should 
thoroughly understand what are the qualities due to 
each peculiarity of her fono^ and how these qualities may 
be modified by the anangement of weights, in order thai 
he may correct as far as possible the defects of form. 

It was the experience of th^ value of such knowledge 
to himself as a sailor, which first led the author to the 
study of this subject. He began by noticing the ionns 
of different ships, and soon remarked that each peculiarity 
of structure gave to each ship peculiar qualities^ good and 
bad. A full bow gave one propertf ; a lean mn, 
another; a bow full at one place< gave a diflerent quality 
from a bow full at another place ; with an aflter-body 
comparatively full a ship steered well, and with an after- 
body compaialively iinc, but in the wrong place, she 
would hardly obey iier helm. 

The observations thus made were practically confirmed 
by observing the effiset of alteration of trim, which, in 
fi&ct, by taking one part of the ^hip out of the water and 
putting another part in, may amount to a practical varia- 
tion of the shape of the ship. When to these experi- 
ments the author was enabled to add obscrrations on the 
workino^ qualities of his ship, on her stiffness under can- 
vass, on her stability in smooth water, or her instability 
in a sea way, he very soon found, that for the efficiency of 
our Naval service, it was quite as desirable that the sailor 
diould know how to brii^ out the useful qualities of a 
ship, as that the Naval architect should understand how 
to confer them. Further, it is difficult to conceive, that 
the sailor will know how or what lo observe, unless he 
have some knowledge of the principles which guided 
the construction of the vessel whose qualities are to be 



olMerved, or that haviog observed, he will be able to 
assign the good or ill effects to their true causes. 

AkcT having made such practical observations as 
every sailor is able to make in the course of a few years 
service, provided only he will direct a reasonable share 
of attention to the subject; connecting always in his 
mind the form of the ship with her performance : the 
author directed his attention, to the study of such works 
as should enable him to explain his practice by Kaval 
science, and connect the results of his experience with 
the received principles of Naval Construction. In these 
researches he regrets to say, that he has not always been 
successful. So much of Naval Construction as may be most 
useful to the sailor, is not concisely given in any work of 
easy access; the study of Naval Architecture has, in this 
country^ been condemned by the highest Naval authori* 
tiesy and has, along with the school of Naval Architee- 
ture» been officially **put downf* information on such 
subjects is therefore not easily to be had.* 

The endeavour to supply, in some :iu asure, the want 
which the author has experienced himseit, was one object 
of the following papers, which were originally in the 
form of Lectures delivewd to an assemblage, consisting 
mostly of members of his own profession. 

In the first place is shewn what are the several qualities 
essential to an effective ship of war, and what are the 
peculiarities of form with which each of them in practice 
appears to be associated. For this purpose the forms of 
individual and well known ships, with their attendant 
qualities, are discussed. 

* Siaea ih«M Leetnre* bavo been ddlverad, m Board of BeArenoe hM 
been establlihed, whidi must be a miyeet of r^irfcing; to every real 
well-wiiber to fhe eonotry and lervlee, who U capable of ttndentaBd* 
ing fhe neeeielty which eiiited for tttdh. 



In the next place, it is shewn that the adyantage which 
might be derived from any given form, iiiiiy be lost and 
counteracted by an improper distribution of the weights 
ia a ship, and the principles arc considered, by which 
the stowage of a ship should be regulated in order to 
develope the good, and mitigate the bad qualities per« 
tainiog to its form. Here also the principles are 
deduced, from the consideration of practical cases in well 
known ships^ and the serious evils which have resulted 
from ignorance or bad judgment in the stowage or con- 
struction of our ships of war are pointed out. 

Before concluding these introductory remarks, the 
author desires to prepare the reader for the &ct of his 
having rentured to adopt and to advocate^ especially 
towards die latter part of the book, a principle of Naval 
Construction, which has not yet received the sanction of 
general consent, that which is called the wave principle 
of construction. The reason why the author adopted 
that principle is such, that though it may not convince 
the reader of the soundness of his judgment in this 
matter, it will at least acquit him of the charge of rashness 
or presumption in bringing it forward. It is simply this, 
that after having brought together all the undoubted 
facts of his own professional experience, and all he could 
obtain of other people's, he found no other theory capable 
of fully explaining them but the wave theory ; and after 
having ascertained what are the peculiarities of form 
which have practically given the best qualities to ships, 
he found no other form capable of uniting together in 
the best proportions all the desirable qualities but that 
form which b called the waveform. 

In the latter part of this work, the peculiarities of the 
wave form are described. In regard to steam vessels, 
it has already been extensively employed by the author 



Digitized by Google 



of the wave system, and by others ; and the writer has 
obsenred of steam boats generally that they are &st or 

slow in propoition, as their form approximates to the 
wave form, or deviates from it.* 

In sailing vessels also, and vessels of war> the writer 
has observed that other good qualities combined with 
i^ieed have been exhibited in proportion as they ha?e 
approached to, or receded from, the wave system of 
construction. This application, however, is still in its 
infancy, and it is therefore treated of more fully iii tiie 
last lecture. 

Since these remarks were written, a strong conEnna- 
tion of the soundness of those views has been received 
from the complete success of the Enchantress, a yacht 
of 45 tons, built expressly -<». the- wave lines> for the 
purpose of testing their appHcabOity to vessels under 
canvass ; nut only did she prove herself in a heavy gale, 
between Cork and Dublin, to be an easy, weatherly, 
and dry vessel, when her companion was, in the same 
sea, thoroughly disabled ; but, in a keen competition, 
with nine yachts,* the best of their class, she carried away 
the hundred guinea cup from them all ; thus proving that 
speed may be obtained without the sacrifice of the other 
good qualities of a ship. This is the second experiment 
of the system under canvass.t The appended extract 
gives the particulars of the trial. 

* The remark! on the Great Britain have reference to her futffrm- 
ance before she was altered; her speed to much greMer now. (8ee 
Mechanic's Magazine.) 

t The EDchantresB is thu largest and the second sailiu;.: \ cj^pI of any 
importance, constructed ou the wave |irmciple; former applications having 
been chiefly made to steam vessels. She is a cutter-yacht of forty- 
five tons, the property of 8. Hodder, Esq. of Rioga Bella, County Code. 
She was Imilt at West HsMage, near Cork, by Ur. Peasleyy fiom the 
dnft of Dr. Phiiipei on Che wave Unet of Ur, Seott Bnstell. Her see- 
going qualitfee were flnt teeted in the end of 1845 by several emizes in 
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Such ftfe tiie TiowB with whidi tliis ooUbcIioo of hxtM 
ftnd principles Is laid before the profession* Experience 

tb« Bnglbh Channel daring rongh weatber* and iU Am luifiivoimbte 

opinions to which the novelty of her form g^ve riie, were gpeedily 
corrected ; a? it was found that she pitched, •eendcdy and rolled for lOM^ 
aud drier than others of her class. 

She was also found to ntoer and work with remarkable ease and 
quickness, which, from her full after-body aud fine fore-body, wta not 
generally expected. Theee iketa inof Impotloiieef aaWiietrating the 
remaifca of tho antbor of tiiese papere on tho grantor IkoDi^ in torn* 
Ing, naalAated hj the wave veewl, oven wben of greater ItagOu Tho 
aopeiior ipeed of ttie Enehaatreaa waa flret ftilly diaplagrod in fbo groat 
match at Kingatown, ha July, 1846, where she had to oompeto with « 
large number of the best yachts of England, ScotlandfOnd Ireland, — for 
the Hundred Guinea Cup ; offered by the Dublin and KIngatown Rail* 
way Company. Sixteen yaclits entered for the race, nine of which 
started, and after a course of forty miles, she won the race by 1 r ating the 
Soltana of 100 tons, by 21 minutes ; the Vision, of 45 tons, by 6 minutes; 
the Rose, of 40 tons, by 2| minutes. The Comet, of 60 tons, was dis- 
abled | and botf tho Eaehaiktreao and Vldon nset with eaioaltieay whksb 
bowevor did not prevent the fbrmer of theao two, maldog op her kat 
time and winning. At the end of tlio raee, ai the wind ftroshened, it was 
obeerved, that abe waa gaining lhat opon the yacht of 100 tone. Tbo 
auperlor power of the Enchantres-i, during the race, was so manifest, 
that doubts were raised aa to her real size, which was said to be much 
beyond her entered tonnage, but on meaoorement by the arbiters, her 
tonnage was found to bo onl; 44 -ff tone } to tliat the priie was at once 
awarded. 

In order to appreciate this victory, it is necessary to notice the 
character of the competing vesseb. The Sultaua, of 100 tons, was 
bnUt by Mr. Batsey, of Cowes, an ominmtbvOdor for tbo Royal Yacht 
Bq^Mdton, and thla waa one of bia beet. The YiMlmi, 45 tone, la by Hr. 
WanblU, of Poo1e» celebrated for bia ftat yachta in the Royal ThauMa 
Tacfat Club, of which the Secret, Cygaety and Herdno are good oz- 
amplei. This same Vision has since taken the Challenge Cup at Urer- 
pool. The Ro«<-, of 40 tons, is the last and best of Mr. Fife, of Fairley in 
the Clyde, and well known as the conatrnotor of the flnett yachts of 
Scotland. 

Thus, it appears, good qualities as a sea-boat, may be combined with 
ihatealllng in a high degree, and that, by aid of the wave principle, they 
have beeu oo eomblned in actual pnotlee. 
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has shewn that it is to the members of the profession 
themselves that we must main! j look for its advance- 
ment. The architect is dependant upon them for facts 

and experiments. If the author has shewn tliat there are 
no sufficient grounds for the complacency which exists 
in the minds of so many about the present state of Naval 
ConstructioDy he will consider that he has not wasted his 
time in writing. The absolute necessity for the appli- 
cation of science once established^ discusdon within and 
without the profession would follow. The profession 
of the naval architect would cease to be almost ihe only 
one i[i which ignorance Htid empiricism are more highly 
prized than science and correct principies. Facts would 
be carefully observed. The defects with their causes in 
our present ships would be discovered ; then when 
mdely known, and thoroughly understood, it will be 
impossible for us to remain longer behind the rest of 
Europe in the formation of our ships; giving to the best 
crews in the world some of the worst instruments for the 
display of their bravery or tiie appUcaliun of their skill. 



LECTURE 1 



Sir, 

I LABOUR UTider peeultar dHBculties in having 

to follow a member of the late school of Naval Archi- 
tecture, and the rr f(jre hope for your indulgence, and 
further would beg to remind you that you cannot ex- 
pect from me that facility of expression which belongs to 
long familiarity with the subject^ as it is comparatiTely 
new to me, except indeed, as a sailor. 

As Mr. Chatfield had the use of the models from 
Somerset House, I had hoped to have had that adyan- 
Uigc also, but Sir Wm. Synioiids " decliticd furnishing 
the models I required for private purposes." 

1 do itut pretend to have discovered a new system of 
construction, but have been called on to explain one 
which has been proposed by another. From a oon?iction 
of its value I have endeavoured to get it introduced into 
Her Majesty's service, and it is for that reason I have 
been selected to explain it. 

To Mr. John Scott Russell belongs the merit of tfie 
discovery of the system, generally known as the " wave 
system of construction," which I now propose to explain. 

In order to make it intelligible, and shew how far it 
accords with known principles, it is necessary to shew 
how the several properties of ships are obtained, or at 
least to shew how &r they are dependent upon form, 
and how fur upon the disposition of weights. 

Hydrostatic Stability. — Stability being the most 
important property in a vessel of war, 1 may proceed 
first to shew how this is effected by Form, 
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Stability may be detined to be the resistance which a 
ship offers to being inclined from the upright pusition, 
and tends to restore her, if inclined, whether that incli- 
nation be transverse or longitudinal. 

The degree in which a Tessel may derive this pro- 
perty (from form) will depend upon three points, viz. 
her length; her breadth; and the he^^t of the centre 
of gravity of displacement. 

Centre of gravity of dispJncemcnt : — The centre of 
the immersed portion of a ship is called the centre of 
gravity of displacement ; and the force of the water in 
supporting her, and in resisting heeling, may be oonsi- 
dered as centered there. A ship is supported by a num- 
ber of pressures in difibrent directions, but the efiect 
of their sum is a prcsauie passing through tiiat centre^ 
and perpendicular to the surface of the water ; for this 
reason if a vessel be free and at rest^ its centre ui gra- 
vity must be in the mean direction, or resultant of the 
force of the water which supports it* 

When a ship heels, the effort of this water should be 
to right her, or restore her to the position in wMdi she 
was when at rest. 

Let E, fig. 1, PIat« I, be the centre of gravity of 
displacement of a ship ; A D B, a vertical section pass- 
ing through the point E ; A B the water-line when the 
ship u upright ; let G D be a peipendicolar to the water- 
line passing through the point £• 

PcdtUm of the centre of gravity : — As the resultant 
of the force of the water supporting ihe sliip, is in the 
line G D, it follows necessarily, that the centre of gra- 
vity of the ship must also be in the same line ; let C 
be the centre gravity, situated in the load wator-lioe. 

When a ship is inclined, a prism is immersed on the 
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one side, and an equal one is emerged on the other bide, 
as in Hg. 2, Plate 1. 

A B being the water-line, whea upright and a c b 
the water-line when inclined : now suppose a ship 
cut in the middle, and suppose that B D A, fig. 1 , shews 
a vertical transverse section C B 6 and G A a being 
sections of the aforesaid prisms, N and M being their 
raspecnve centres of gravity. 

Now, suppose the vessel inclined and a b the water- 
line then a C A is immersed, and B C i is emerped, or 
practically a quantity equal to B C Z> is transferred trom 
one side to the other, the effect of which is, to carry the 
centre of gravity of displacement towards the part to 
which the prism has been transferred ; let F be its new 
position, draw from the point F a perpendicolar to the 
water-line a & ; it will meet the line D G in some point 
G; G is the meta-centre. 

Stabilittf = Displacement x CO: — If the centre of 
gravity were above this point, the vessel would upset, if 
it were at £, the weight of the ship would act at the 
whole distance £ F, (E P being perpendicular to F G) 
to right the ship, but being at C it will act only through 
the distance C O, which is the perpendicular distance of 
C, from the vertical line F G, the centre of gravity and 
centre of gravity of displacement remaining constant, 
the distance C O will vary with dimensions of the trans- 
ferred prism. 

StabUUy varies as the cube of the breadth. — Now, it 
b easily seen, that if the breadth of the vessel be in- 
creased, that the dimensions of these prisms will also be 
increased, and very much more so by each additional 

foot, and as their volume may be considered as collected 
at their centres, so with cacli a irlitional foot the centres 
will be carried out, and the mouients thus increased, so 

B 2 
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that if the breadth be doubled, (fhe length remaining 
the same) the stabili y \^oul(l be increased as the cube 
of 2 (the double) or eight times ; ilie volume Increases 
as the square, but the moment of the increased volume 
being double of that of the less volume the stability i» 
increased as the eabe. 

StahiHty varia a$ ike lei^th /^But it may also be 
seen that if the length of the vessel be increased (ihe 
breadth remaining the same) the dimenbions of the 
prisms will be increased only <is ilie length, and their 
centres of gravity will remain at the same distance from 
the ▼< rtieal line, therefore C O will not be increased, 
but only the force which acta through C O, conse- 
quently ihe stability varies only oi the length, while it 
varies as the cube of the bieadth. Thus for instance, 
the Trafalgar, though she has seven tons more armament 
than the St. Vincent (which niubt tend to increase the 
apparent stability) appears to have much more stability 
than ber — and this is in accordance with the above 
reasoning for she has one foot more beam, and their 
stabilities ought to be as 157 St. Vincent to 

166 Trafalgar. 

SiahiHty nu^ not vary at the cube of the hreadtk 
and as ike length .^But as this section may not, and 
seldom can represent, all the sections, those both before 
and abaft being smaller, and the more small the shorter 
the vessel is, then in calculating the stability at a given 
angle of inclination, the volume of all these sections of 
both prisms must be estimated together with the distance 
of their respective centres of gravity from the vertical 
Koe. 

The efleet of the sections afore and abaft being 
greater or smaller is such, that a vessel with less ex- 
treme beam than another, may have greater stability. 
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because of having a greater mean breadth ; this is the 
case ia the Espiegle as compared with the Flying- fish, 
and her greatest incUnation was 12" while that o£ the 
Flying Ebh was 14» 

In oonfirmation of thb I nay quote Captain Corry, 
who says in his public letter, " I must state that I oonld 
not help remarking the extreme stiffness of the Espiegle 
when compared with the other vessels, which must give 
her a great advantage when firing her guns." 

SiabiUty less when the centre of gramty of displace- 
ment is low than when higher : — Now, suppose sections 
of two vessels of equal <Hsplacement, whose centres of 
gravity of displacement are respectively E and E', fig. 
3, Plate I., and when i[iclined F and lower. 

The consequence of this would be that C O', the per- 
pendicular distance of C from the vertical F* G*, would 
be less than C the perpendicular of the vertical F G ; 
in the other case therefore the stability of the vessel 
which has the centre of gravity of displacement lowest, 
would be less by the difference of this leverage, nor 
could the difference be compensated fur by the position 
of the ballast. 

Professor Inman has shewn, in his notes on Chapman, 
that Clairbois was wrong in supposing that a ship hav- 
ing greater dbplacement at the floor, (if ballast bi; 
placed there) wiil have greater stability than a ship 
having greater displacement at the load water-iiiie, 
each having the same total displacement. 

The difference in the height of the centre of grayity 
of displacement of the Espiegle and Flying-fish was 
another reason why the former manifested greater sta- 
bility, even though she carried her guns several inches 
higher ! 

The parliamentary returns shew 5^ inches, but it 
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must have been more unless the I'^lying-iish had broken 
her sheer. If we assume that the weight of these two 
vessels above water was lOO tons, and the centres of 
gntvity of this weight in each to be at the '^height of 
port'^ tlieir momentBof inertia would be 

in Flying-fish, 1720 
Espiegle . . .12256 

or an excess of 536 disadvantageous 
to the latter, as tending to make her roll by decreasing 
her practical stability. 

It is because thes tability depends upon the volume 
of these prisms of immersion and emersion, and upon 
the height of the centre of gravity of displacement that 
Chapman recommends rising floors, and a full water* 
line. 

From thb recommendation of Chapman's, many have 
approved of the peg-top shape, which is essentially diSe* 
rent from that recommended by Chapman. 

U a reasonableness of compariJir/ a small ship with a 
larger. — As it has been seen t-hat stability, (ccBterU 
paribus,) increases in a faster ratio than the dimen- 
sbns, so it may be seen how unreasonable it is to expect 
a small ship to sail equally well with a larger, and more 
unreasonable if the small ship has a larger armament, 
and still more uinLa^onablo if the smaller in dimensions 
has uTider tliose diniens,luiis an equal, or more so, greater 
displacement — because the power of carrying a larger 
armament, and her sails well, must depend in a great 
measure upon her stability. 

The inclining power of the sail varies only as the 
cube, while the stability or power to resist inclination 
varies as the fourth power of the (liniens>ion.s. As the 
nominal tonnage depends upon the length and breadth 
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within a fraction, it may be taken indiffiireDtly with these 
dimeoaions, when estinuitiog what armament a ship 
should carry, in all fairness^ when competing with 
another. 

This is exemplified in the case of the Trafalgar and 
St. Vincent when competiug with the Queen. 

Length Braiidtbex. StidNlity chd Weight of 

vary m arauunent. 

St. Vincent 205 ft. 51 321 328 

Trafidgar 24»5 55 341 330 

Queen 204 60 440 314 

Thus the Qaeen, which ought to have the greatest ca* 

pabilities for carrying a large armament, and does carry 
a large amount of sail, has the least armament. 

2^he odds which tfie old form has to contend 
nijainst : — This is one of the great disadvantages under 
which the old form labours, when competing with the 
peg-top form, that of being smaller ships, with equal and 
generally larger armaments. 

And had there been any degree of fairness, in the 
first cxj)eriment^, we should not have had the old form 
and science so cried down as they have been. The Co- 
lumbine was of greater tonnage by 3d tons than her 
competitors, and from this, her stability ought to have 
been greater, but she did not cany her guns near so high 
as they did, which was the priodpal reason why she mani- 
fested greater stability ; for I question if she had greater 
stability from form, as 1 do not flunk her mean breadth 
^as so great as theirs. 

If we assume tluit their weiglits above waier were 
100 tons, (the Columbine's must have been least) and the 
centre of gravity of this to be at the height of port, 
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then the nioineuts of inertia of this weight in these 
vessels would have been respectively — 

Acorn • , • iitiUU 

Satellite . . . 298U 

Wolf . . 2900 but 

Columbine only 1400 

Height of port Acom 6 feet 

« Satellite o^i 

Wolf 6.4| 

** Columbine 3.11^ 

Of eoufse the Columbine had a considerable advan* 
tage from her low hull in going to windward. 

Thepeff'top form not the bett form for ^eat sta^ 
hUity: — It is strange that any one who had given the 

least attention to the question, could have supposed the 
peg-top form was the best for obtaining cjreat stability. 
For let these two sectionst fig. 4, Plate I, represent a 
peg-top form and a form somewhat like the Eepie^le'a, 
and suppose both inclined till a d is the water-line, the 
peg-top form will be in excess at b, by the quantity 
shaded and marked 1, but it will be in deficiency at a 
by the greater shaded quantity marked 2, and similarly 
if the v( -scls be inclined, so that C d sliall be the wattr 
line, therefore the peg-top fonn as shewn by this section 
will have less stability ; the volumes of the prisms in 
the Espiegle being greater, and the centres of gravity 
of these prisma being further apart* theur momenta are 
greater, and if in this then it may be in all the sections, 
— further, the centre of gravity of displacement in the 
Espiegle form is hi^zhcr then, as has been shewn ; for 
that reason also, the stability from that form is also 
greater^ and further, a« the extreme breadth of the Es- 
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pieglc form is less, the guns and sides are carried out 

a less distance, the iiiou»ents of inertia of these are less, 
consequently the practical stability, in motion, is greater 
also.* 

A jwrtlur abjedkn to the peg-top forms — There is 
• ftirther objection to the peg-top fonii» which b this, 
that each a vessel, particularly where there is little 
ballast, is kept perpendicular to the surface of the wave, 
so that when she has passed up the face of the wave, 
she has to pass through an enormous arc before she ar- 
rives perpendicular to the other face of the wave, want^ 
ing buoyancy below, and having her sides and guns 
extended out so iar from the centre, she will acquire 
considerable momentum* and will fall« after crossing the 
ridge, into the coming hollow with violence. 

Nos. 1 and 2, fig. 5, Plate II. represents such a case 
of a sudden transition from one side of the wave ridge 
to the other, and which 1 have no doubt was somewhat 
the case of the Star and Raoer, which voBsels were 
thrown on their beam ends ; whereas, if part of the sta- 
bility arises from ballast, the vessel will assume a mean 
position between a perpendicular to the wave, and a 
perpendicular to the horizon, will yield to the sea as it 
passes, and then retiirii to her potition again, and if her 
body below the water-line be full, as shewn in the sketch, 
her weights being comparatively centralized, because of 
having less beam, she will fall gently into the coming 
hollow of the sea. 

The dotted line below the surfoce of the wave and 
the line above, shew the relative portions of each that 
are immersed, and shew about the pro^)ortionate (quantity 

* TbU b» all beea 0ttabUslied in the E«p»fl« over thu Flying-FIth, 
but Uie diagram was twcMiary ftw thoie who wen not acqvslnled with 
thf M voaela. 
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of luill wluefa dw peg-top fiiru <1 and 2) Imi above 

viilMriiioTOtiM tlieollier (3 aiid 4)» i^. 5» 

fhe ponilMfity of the peg-top fofm hemg fhnrnn over 

by a sea, from the circumstance of the centre of gravity 
being &o high, and the centre of erravitv of di-place- 
ment so low — low as <x>mpaied with the ii^piegle iorm. 

Hydro§Uiiic ttabUity differs from, and wumf b* 
gnaier or im tham the Hjfdrwfymamic UahUity .*^What 
bas been moA od the sobjecfc of ttafaifiiy, we faw to the 
HTdfiMlBtie alabifity, or as it may be called tbe tfaeove- 
tie rtafaiBty, and b only strictly true when the slup bat 
no progressive motion, and for the raost part in ordinary 
forms it is '^ufficieutly true, yet for other form*, and 
under ^me circunistaoc4es, its amount di&rs widely 
in»n that of the hydrodyoaniic, or as it nuiy be ceiled, tbe 
practica] stability. At rest, two ships may bate aqoal 
stability, but io moCieo, m very dBfereot amoum; nay, 
even tbe tame ship may be alteied so as to have her 
calcnlated stability decreated, and her practieal sta- 
bility increased. If a ship's bow be so formed, that 
a large accumulation of water takes plao^ at and 
near the stem, the bow will be raised, j»up|>ort will 
be taken from the sides, and with this support the 
pmcticai stability will be ledneed. Whereat, if ibe sane 
bow be altered so at to allow the water to fiow along the 
water-line, the vessel will receive mppoit from it« and 
berprtetieal stability wiU beincreated, though it may be 
so, by tbe reduction of her calculated stability. 

Again. sup{x>>e the midship s-ection full, and the after 
bodv abrupt, then the water could not turn in behind 
ber, aod she would lose support, aod with it, practical 
stability. 

On the other band, if a full round bow like the St. 
Vinoent^s, were lengthened at tbe water-line, the water 
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would not be thrown oti or jn cuuiulated from her side, 
but allowed to flow solidly along it, so that her stability 
wouki be increased mueh Mre tiMtn the volume of in- 
CMae could directly give. 

The two cases of hydrostatic and hydrodynamicstability 
are iOustrated when a vessel is ti^en in a sqoall, without 
having any way on her,* she inclines very mudi at first, 
but as she gathers way, she rises more nearly to the up- 
right position, the hydrodynamic stability being greater, 
because as the action of the water is increased on the 
lee side of the bottom, and decreased on the weather, 
so the resultant of the water is carried over a little to 
leeward of the perpendicular to the centre of gravity of 
displacement. 

A case where hydrodtpintmc stahiLity is much less than 
the hydrostatic stahiUty. — I'ut there is yet another case, 
and a most important one, of the deficiency of practical 
stability as compared with the amount of the theoretic 
stability. It is where the law, respecting the action of 
the weights, that obtained when the vessel was at rest, 
and under the circumstance when the theoretic stability 
was estimated, changes, and by its amount reduces that 
theoretic f-tabihty. This is the cabc \s here the propor- 
tionate breadth is great, as in the Albion, Vanguard, ike. 
For the law which governs the action of the weight of 
the guns and sides at rest, changes when die vessel is 
set in motion hy the acdon of the waves. At rest the 
moment of the guns and sides, being their weight 
uiultipUed by their perpendicular distance from the 
middle line, was balanced by the moment of the water, 
but the weights set in motion their angular momentuTn, 
is now equal to their weight nmltiplied by the square of 

* 1 bftf« leen a boat under Bait capsise od taking a heavy v««cl in 
tow, heavy m compared with henelf* 
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their perpendicular distance from the middle line, the 
water will no longer balance this, the practical stability 
will be reduced, and the vessel will roll through large 
arcs easily, but so quick as to impair her usefulness very 
much. 

If we assume that l^e weight of the sides and guns of 

the Canopus is 400 tons each, and those of the Van- 
guard from her having greater beam, 450 tons, then the 
moments of inertia of their sides, &c. will be 

Canopus . . . '258,000 

Vanguard . . 366,000 

Excess . . 108,000 

in Vanguard tending to decrease her practical stability 
and make her roll. 

There are many expedients for obtaining stability by 

weights, such as iiosi keels, &c, many of which are ob- 
jectionahle, or not practicable in vessels of war. But it 
certainly seems desirable to have ballast^ as without it 
the beam must be great, which will decrease the practi* 
cal stability, where there is motion, by the large moment 
of inertia which the sides, guns, &c. will .necessarily 
have.* But if the ballast be great, and very low, the 
ship will pitch and scend deep.f 

Steadificss of gun-platform necessnry. — The property 
next in estimatioQ for a vessel of war to possess, is that 
of preserving her gun^platform relatively steady, for on 
this depends her complete efficiency as a vessel for war. 
This principally depends upon her practical stebility. 

Dal. Bemooilli, in an essay on the pitehing and rolling 
of ships^ says, in every case stability is the true remedy 

* 8m 3rd LeelHre. 
t I Ibink it wm for tbto reason that the Daring pitebed deqier than 
the FlyiDg-fl«h, tod Etpltgle^Sec Paul. Rbpokt. 
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to apply io all these motions, for the greater the stabiiity 
is, the less will these motions be." 

Great practical stability the best remedy for rolling.--^ 
There can be no doubt that great practical stability is 
the true remedy, and this will be greatest when a great 
theoretic stability is obtained* from a small extreme 
breadth,* bat a eomparatlTely large mean breadth, 
(large because of its being carried tar aft and forward), 
when the bow is fine, and the after-body full at and near 
the water-line, and when the centre of gravity of dis- 
placement is high. 

But the least modon should also be the least uneasy, 
and least quick* therefore much of the stability must 
not arise from having the centre of gravity low. 

The motion will he least uneasy, — The roolion will be 
least quick and least uneasy when there is in addition to 
great practical stability, a considerable keel* a large flat 
at the forefoot and heel, when the sides are perpen- 
dicular (if the centre of gravity be in the water-line) 
above and below the water-line^ (a quantity depending 
upon the size of the ship) and when the solids in the 
vicinity of the water-line near to the centre of gravity, 
and both before and abaft it, are in some ratio inverse 
of the action of the water.f 

For if the side be not perpendicular, but falling in 
below, and out above the water-line, when the vessel rolls 
the solid rolled in, supposing her to revolve on a fixed 

• See 3rd I^pture, for the evil consequences of great beam- 
t Speaking to an officer not long arrived from the Cape station, 
where the Cleopatra. Helena, and Thunderbolt are stationed, he assured 
me that they no longer spoke of those shipe ^ rolling, but of their 
pitching tidewftyi^— tliMt VMid* being «f the peg-top form, are 
deflcienfc in tiM pertiAoIar alliuled to. An officer joined the Scoat, hi 
irUch Te ei ol I wni eervlag, nnd gsve lereral iUnttmtiont of the grester 
OMe of the Scont of er that of tho Lily, anotber of the peg-top fbrtn. 
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axis, will be greater than the solid rolled out, but a 
▼esseJ does not roll on a fixed axis, and as the solids 
immersed on the one side and emerged on the other, 
must he equal ; then when a vessel of such a form rolls 

the centre of gravity will rise, a quantity, the amount 
of which will depend upon the difference between tliese 
solids, at each roll, and will fall with considerable mo- 
mentum when she rolls back — the consequence of which 
will be a continual quick and irregular motion.* 

Proof that the centre of gramty must rise in the peg^ 
top form/— -he^t A B, (fig. 6, Plate 1.) be the water- 
line when upright, and a by and C d when inclined, 
either way M N, the centre of gravity, when « 5 is the 
water-line, and op when the water-line is C d — -let G be 
the centre of gravity. If that were also the axis, and it 
was fixed» then when the vessel was inclined U>ab, M 
would be less distant from G> than N, but as the axis is 
not fixed, then G must rise, and the axis must pass 
over towards N, till the prisms in which M and N are, 
shall be equal. 1 he quantity which G will be raised, 
will depend upon the amount of inequality represented 
by the strong lines inclosing Y, similarly also when C d, 
becomes the water-line, and the amount is shewn by the 
inequality.f 

peg-top form if eas^not so to an^f practical purpose. — 

* I Nooltoet SMkisg oot tb« CoUuabiiM firon tiM maet-lietd to be 
cm of 1Mb daierlplioii of viMCliy mod ontifdy from this quick moltoii. 

t This risoof the centre of gravity hts the effect of tedacldg fai some 
slight tnoMnn the iDjuriottt consequences of the very rapid motion. But 

the constrained position of the natural axis, keeps them constantly 
moving, which must impair their cfficfeney as Tcsiols of war aad is 
partly thecauseof their straining &n mui h. 

T was informed byan officer who took pains to inform himself of tiie 
tact, that the Flying-fish vras obliged to have a new gaiig of rigging 
boforo the went abroad. 
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Notwithstanding this theory it has been said that the 
Albion, Vanguard and Superb, are easr* . 1 cai9 not to 
dispute about a term. But if this be so^ I contend they 
are not easy to any practical purpose. For the Albion 
was observed by two Lieutenants, who were on board of 
her to roll thirteen times, while the Rodney rolled but 
eight times each in a minute, under the same sail, and 
steering the same course ; in addition to this^ the Albion 
rolled through much greater arcs than the Rodney, the 
Rodney's greatest arc being 27'*, while that of the Al- 
bion was 47"; allowing then for their diflerence of beam^ 
the Albion's guns must have moved through space at 
nearly four times the velocity of tiiat at which the Kod- 
ney^s were moved.* 

The evil effect on the ease of having the (ifter-bodi/ of 
less mean breadth than the fore^body* — Suppose a vessel 
at anchor iolliDg»t and that the mean breadth before 
the middle is greater than that ab&lt, then the motion 
will be more resisted forward than aft, and the mo- 
mentum of the weights abaft and above not being over- 
come, the roll (so to speak) will continue, the axis will 
change to a diagonal axis^ and opposite, as she rolls 
each way, and this motion will be greater in proportion 
as the afterbody is fine, and the vessel short : (fig. 7, 
Plate II.) £^Te the vessel motion a-head, and all tlie 
above will take place to a greater extent, so much so, 

* I nm quite at a loss to know what kind of ease that can be which 
is cotnpatibk with rapid motion, and if exposing between wind and 
water to tl^c enemy's tire 19 useful, then it is effectuallj' done ! 

t Two uilk-era joined the Scout (in which vessel I was then serviug; 
from two vessels of the peg-top form, and they both expreaaed that the 
«aae <rf tbe Scant, «» eompftrad with tbflte two veMols was mnutfkable ; 
indeed It la onljr by an oflicer paaslng fton one ebip to another, that 
be ean form a correet idea of thodegree of eaee which each poncnwe 
with respect to the other. 



16 



that even in a ship wheie there ii little or no dbparity 
between the fore and after bodies, this will obtain, be- 
cause the action of the water on the foie-body under 
such circumstances is so much more intense than that 
on the after-body. 

The reason why short vessels do not run welL — It is 
notorious that ▼esaels with fine aft er -bodies, particularly 
if tbey be short, ran badly.* It is because there is so 
fittle action in the after-body in such case^ for the water 
cannot turn in upon it,t there is even a danger in such 
vessels of their broachiDp; to against their helm. 

The after body tlien bhould be greater than the fore- 
body, in some ratio inverse of this action of the water. 

I doubt not but that the reverse of this being the 
case in the Coluinbine, was the reason why she was so 
&ulty»* itb reported, that they cut away herintxea- 
mast, and threw her two after guns oveiboanL:^ 

This view has been more than admitted by the altem- 

* On OM oectilMi vhen tiw Iiif trrif ed mi AMintloii, 1 boarded ber, 
•ad lb foiag bto thec^^taln'ietbiii I fonnd H wet, • oontldHttlile 

quantity acroM from the lee-quarter. I asked how it WM. and was told 
by tlie Captain, that she had been lurching her lee-quarter In all the 
morning ; now I feel thoroughly assured that the much-abused Sapphire 
or ArtPTon would not bave done tiuit in a top>gallant breeze, (which the 
Iris bad.) 

t The quarter-boats were takea from all the brigs, doubtless ou ac- 
count of this defect, thongh the old 18-gan brig, carried them to 
long. 

Tho Sntko loat a prtae thioi^ not baviiig qiMrteHbotta, and I 
doubt not bat there bave been Uvea 1oet« becaiue of tbe same want. 

t Tbere eonld not be a more dear adminion of the Inlbrlorltj of tte 
Colorobine to her competitora Iban tbe het, that tbOy tboagb 38 torn 

larger, was reduced to a l6-gun brig, while her competitors have 
retained their eighteen guos and their third meat, or a Icia uumber, 
of a larger tiie. 
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tions in this respect in very many of the brigs which 
have been built since the Columbine. 

Fbfing'fUh very different from the Columbine, — The 
centre of gravity of displacement in the Oilumbine, 
was 4ft. din. before the middle of the water-Hoe, while 
that of the Flying-fish, at her oonstnictive draught of 
18 inches by the stern, was only 1ft. !2in.* before the 
uiiJdle of the water-line. (See Fig. 7.) 

The volumes above and below the water-line are never 
equal, but the inequality will be least injurious to ease, 
when the vessel's proportionate length is great, as such 
Tessels can have a long straight of breadth, where a 
portion of these volumes is equal, while such vessels 
win have a longer keel to arrest the rolling consequent 
upon such an inequality .f 

How fast sailing is to be arrived at. — Tlie property 
of fast sailing may be ensured by giving a vessel great 
stability, a large proportionate area of vertical longitu- 
dinal plane, and a small plane of direct resistance. 
These are effected in the flying proa by great length with 
little breadth, and a weight on the outrigger for sta- 
bility ; this arrangement, however, is incompatible with 
the requirements of a vessel of war. Again, this property 
may be obtained bv two planes at i isfht angles to each 
ether, a vertical plane lor resisting lee-way, and a hori- 
zontal plane to give stability, but such of course would 
not be suitable for carrying the armament, provisions, 
and stores of a ship of war. It is evident, then, that in 
proportion as the capacity for carrying, or displacement, 
under given dimensions is increased, so (csteris paribus) 
is the property of fast sailing diminished, (therefore no 

• She wassailed only eight inches by the stern, which would rarry 
the centre of gmvily of displucemeDt further forward, but only a small 
quantity. 

t At tiia Rodney, TrafUgsr, Wiochester, Soutli«miA<Hi. 

0 
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vessel on trial against another, to test the value of their 

forms iu lespecl of speed, should be deficient of any 
proportion of the quantity of weight determined upon 
as due and equal.)* 

The form next most suitable for fast sailing would be 
(fig. 8, plate II.) 80 as to keep the centre of gratiiy of 
diaphcement high, which position is least injurious to 
stability, and condnces to fast sailing by keeping the 
planes of the side perpendicular to the action of the 
lateral thrust of the water. 

If the ne<^ssary displacement is obtained by an in- 
creased proportionate breadth, then the resistance will 
be increased, (see 4thLectuite) and the draught of waterf 
must he increased to obtain a sufficiently large propose 
tion of area of vertical longitudinal plane, in comparison 
of the plane of midship section, or plane of direct resis- 
tance.! 

Thus ihe necessary displacement is by great propor- 
tionate length, as it thus may be obtained without in- 
creasing the direct resistance, and with only a small 
increase of friction. 

Stability nece$8ary for fast saiUn^ — Stability is ne- 
cessary for fast sailing, as it tends to prevent rolling, 
which is always retarding — enables a ship to stand up 
under her canvas, and thus present a plane most nearly 
approaching to a perpendicular, for the wind s action, 

• The Caryefort's class, of 920 tons, carry 25 tons of provisions and 
75 tons of water ; the Sapphh%, (by Dr. Inman) of 600 tono. carried 
nnitt; th«fft eonld not Iw anj fkir conip«riMii made betwMB 
thoM; yet ftmnge to a»y it lui« been utada. 

t The draught of water (entevis puilmi) ahoold vary directly Mtb« 
raUo wbleh the breadth bean to the kogtii. (Cienie.) 

t Beilsianc^ (enterto pariboe) are laid to be ae the area of the 
greateit eeetion. 
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and also tends to keep the centre of effurL of the saiU 
in the vertical plane, in which the centre of gravity is ;* 
and if the stability be great both transversely and longi- 
tudinally, the Teasers constructed line of floatation will 
be best preserred under a press of flail.t 

A large yertlcal loDgitudinal area is reqindte, because 
it enables a ship to make a straight course without the 
use of the rudder, which is at all times retarding4 

Again, if she fall to leeward because of wanting lateral 
resistance, say 5 feet while moving a-head her own length, 
she will have, while passing along her own length, 
to displace nearly five feet greater breadth of volume, 
which will prevent her from sailing fast. 

To produce a nuusimwm retidt — But in order to pro- 
duce a maximum result, wtHh these must be associated 
that form of bow, which will divide the fluid sufficiently 
for the passage of the greatest section, with the least eflPort 
and- least disturbance of the water, and the after extre- 
mity must be such as to occasion the least minus pies^ 
sure or negative resistance. 

Before entering upon the arguments relative to the 
form of bow for least resistance, I would desire to re- 
move an impression, which may and does exist in some 
iniiids, that the resistance is the same whether the vessel 
or the water bo the body in motion. 

Jiesisiunce not the same whetker the vessel, or the water 
be in motion — It is not the same. In the first ease the 
water is level ; in the second there is a declivity, propor- 
tionate to the vdocily of the stream. In the first case 

* Af the «mm1 Inethiet the c«a«n of tiBM of tlio mA pMtM to- 
IcMrsrd of the cortoe of gravity, sad oiaMStboveiid to carry a««»* 
ther hdm. 

t See page 4. 

t The value of thia was strikingly illustrated in the Queen, whose 
coarse was a series of curves before ttie verlfeal plane was increaaed. 
So that even a false keel may he the caoseof a veMcl'a aailing faater. 

c 2 
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that small portion of water anfy is in motion which is 
disturbed by the passing body ; while in the second case 

the whole body of water is in motion. 

It will be seen that when the vessel is the body ia 
motion, the water rises very mwch in front, while in the 
other case it seems to sink as it arrives to the bow, the 
water flowing away underneath. Further, the water ac- 
cumulates to a grea<er extent before the vessel in mon 
tion, because the water to be displaoed inust be raised 
above the horizontal line; whereas, when the water is 
in motion, if nepr]«; but ro be raised above the surface 
of the declivity, to be displaced, and the water at the 
after part of the bow impedes very little the outward 
flow of that iurther forward. 

M. de Bernoulli shewed by experiments^ before the 
Academy of Petersburg, that when water moves with 
any velocity in a canal, the pressure it excites on the 
sides of the canal is less than it exerts when at rest, ac- 
cording to its velocity. M. TAbbe Bossut obtained similar 
results. M. Romme made experiments to determine 
the pressure of water under the same cireumstances^ 
and ascertained with great accuracy the decrease of 
pressure exerted by die water in relation to its velocity. 

When water is at rest, every particle presses equally, 
in all directions in proport ion to its depth below its sur- 
face, and therefore exerts on any body floating on it, a 
pressure in the same proportion. The whole of the 
particles of the water in contact with the body^ contri- 
bute to support its weight by their vertical pressure; as 
they supported previously the volume of water displaced 
by the body, and the weight of which volume is equal to 
the weight of the bo{ly, as the equilibrium of pressure 
remains the same. But when any particle is iTnj)reased 
with motion, and passes along the surface of the body. 
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it no longer presses equally in all directions^ having a 
greater tendency to escape in the direction of its motion 
than in any other. It is shewn that the pressure of a 

particle of water in motion is proportional to its depth 
below the surface of the water, minus the depth due to 
the velocity ostinaated in the direction ot its motion." 

Now^ let it be granted that the particles in immediate 
contact with the Tessers bottom in each case, have the 
same relatiTe velocity With respect to the vessel; yet, as 
these pressures are influenced by the particles without 
them, whose pressures, in the case of the water at rest, 
are proportioned to the depth below the surface ; while 
in the other case, the pressure 's proportionate to the depth 
below the surface, minus the depth due to the velocity esti- 
mated in the direction of its motion, then the particles of 
water' meet with le^ opposition in their outward passage 
from before the vessel in a stream, and consequently less 
pressure will ensue : again, the friction of the water on the 
vessel in motion will be greater than that on the vessel at 
rest, but the negative resis'ance will be vastly more when 
the vessel is at rest. Yet again, it may be said that 
the vertical pressure will be less on the surface of the 
vessel when she is at rest, than when the trater is at 
rest, and therefore that she will sink deeper and increase 
the resisting surfaces; this no doubt will take place* 
and to a greater degree the less the length is in pro- 
portion to the breadth. 

Suppose a current running five miles per hour: it 
would require more power to make a vessel stem that 
current at the rate of three miles an hour, than it would 
to make her go eight miles down the current — viz. thir- 
teen over the ground ; the centre of gravity in the one 
ease has to ascend, in the other, to descend, and where 
the vessd is at rest the centre of gravity has to be held 
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from dMoendiDg hj the aetion of gravity, in addiiioa to 
being beid from moTiog wiih tlie siream. 

lieat. Murphy, meolioned that, (on the Enpbntcs 

Expedition) though their vessels wont nine knots 
through the water, they could make but ^ven good, 
going up the river, owing to the fact of their as- 
ceDding an iocUoed plane. 1 dwell upon this point 
more, became serofal failures in river steamem have 
aiuen horn nol taking this dilferenoe into esiiiiiaftioD» 
and all caJcuIationa without leferenee to this most be 
erroneons. 

Jn order to arrifje at what is the best form of the 
bow tee maij txtDititie the ejjteis "f on extreme shaj)e. — 
Suppose then a vessel's bow to be perfectly square ; of 
course, then, when in motion* she will aocumulateaiarge 
body of water before her^ and canse a proportionate de- 
ficiency behind her« and on either side, as the water 
cannot with fadlity pass round the angles of the bow, 
mtber at the tide or below. Tbeeentre of gravity being 
generally near the water4ine, in vessels of war the cen- 
tre of resistance will be below it, and the propelling 

•The bow of the Pyladt s was - jutiri^h at ibc water-line, and she 
would not bear prc;»^ing. 1 have seen her go faster after shorteuiog 
lofij tail : we were taken io a squall, and the bow was completdy 
piwed nder, so tliat tbe wmter cMiMi tteadily in ot« bow, «m1 
iMPSd « coMidoilito lirigbt allow tlM ■pwwbSct; hm ttnUt of gravity 
af diqilaeeflMaft waa eomparatively fbnrard tad slia wai wanting In 
langltadinal ftabOUy. 

It M Stated in the Rcvai^'t' nailing qualities/ that sha failed much 
better loaded than light, even off the wind, now her trim was rather by 
the head, which woald carry t?ie centre of pravlty of displarenient far 
forward and reduce lier longiturlinal stability ; therefore the depression 
of ibc bow would take place, aud to a greater extent tht more light tiie 
became, so that, tlioogb the resittaoce might have bt:en reduced by 
ammio^, it wm mom laereaaed by tha gvealeat vertical sectioo when 
nods Mil bainf abliqne to ttic haiiiontal Una of tbe body. 
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power above it; the joint effect of these two forces will 
be to make the vessel revolve round her transverse axis, 
depfeKbg the bow, and as the centre of gravity of dis* 
placement in such a form will be &r forward, the lon- 
gitudinal stability will be small, and the bow will be pro- 
portionately more depressed^ and the area of resistance 
will be increased, the greatest vertical section being then 
oblique to the horizontal line of body, instead of perpen- 
dicular. 

Muttoch-Une tthould he a continuous curve, — It would 
appear then^ that the floor line of the bow in the direc- 
tion of a buttock-line should be a curve, and a oonti- 
nuotts one upwards from the greatest section to the 

water-line at the stem, the vessel will be prevented from 
burying herself by being borne up by the water, as she 
moves a-head, acting perpendicularly to this surface of 
half of her length, and its resultant passing through^ or 
nearly through the centre of gravity^ the efiect will be 
to decrease the resistance, by causing her to emerge^ 
still keeping her greatest section perpendicular to the 
horizontal line of her body. This form is also most 
suitalile for bringing " the ht^iglit of sail''* to that position 
in which the establisiied pro|X)rtion of masts and yards 
would place it, and it also brings the resultant of the 

* irthe hejgbt of sai] is to be altered, it must be dono by making 
the sails wider and less deep, or less wide and deeper ; to either of these 
there must be a limit, and the vessel must be accommodated to that 
limit. 

The Eurydlce has a tiue bow, tliough nut the form I propose, aud yet 
she does not pitch, but nthw the referW} faasstendeiiciy to Mead, though 
tfaedepieisionofbowlnlieriuidemil,asfthewn bj ao instrument on 
the lower deck, •moaiits to nine inches : Uiis arises from ber not hnviDg 
sttfiiclentlongltadinBl etaHdUiy* whieb might be obtained by brinpng 
her bj Che stern, but It moat be done by an increaae of weight &r aft, 
in the bread-room for Instaoee. 
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water aft, while it admiU of the resultant of the sail 

being brought aft also. 

A rising curve in the direction of the Ijuttock-Une will 
noi coMue pitching, — Nor will this form necessarily occa^ 
ttOD an increaae of pitching motion, as has been sup^ 
posed. In some cases where a great tendency to pitch 
has been associated widi a fine form of fore-body, it 
has Tery ertoneously been attributed to shape : I propose 
hereafter to shew (see 3rd Lecture) that it is less, but 
also as the centre of gravity of displacement is further 
ait in a vessel with a fine bow, so the moment of the 
Tolume forward will be greater, and her longitudinal sta- 
bility will be greater. 

But the form of the vertical planes of the bow remain 
yet undetermined. 

A convex bow injurwus to the itrength and speed of a 
vessel. — The inosl dangerous direction for a vessel to 
have the sea is a-head, and this, because the shocks which 
a veiisel then receives, if the bow is badly formed, are 
not only injurious to her speed, but also to the strength 
of the vessel, because the direction of the wave being 
then opposed to the motion of the vessel, the foice of 
impact amounts to their joint momenta ; therefore the 
bow should be so formed as to receive this shock in the 
most gradual way possible, and consequently siiouid be 
ong and fine. — (see 4th &Mh Lecture.] 
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Weather liness, a feature in fast sailing , and how lo 
be obtained. — Generally, that which makes a Teasel 
weatherly will also increase her speed; there are how- 
erer exceptions. Stability, which has been shewn to be 
necessary for fast sailing, is no less necessary for weather- 
liness, which it effects by keeping the vertical longi- 
tudinal plane perpendicular to the thrust of the watei-, 
resistin;^ leeway, and with a view to obtain a maximum 
result, the long flat of the Cressy's* side inclines 
inwards from below, so that when she shall be inclined, 
she may still have a vertical plane to resist leeway; — 
and a large proportionate vertical longitudinal plane is 
valuable in going to windward, for, as has been shewn, 
it enables a vessel to sail faster; and clearly, the faster 
she sails the greater will be ihe a?iiount of water she 
will have to resist her fall to leeward in a given time ; — 
so that^ if she sail six miles an hour, she will have six 
miles of water to resist her drift ; but if only sailing at 
the rate of five miles she will have but five miles of 
water to resist leeway, and she will be more leewardly. 
But this large vertical plane should be perpendicular to 
the thrust of the water, so that it i^ desirable, besides 
having a long straight of side perpendicular, to have a 
large flat at the forefoot 

The value of a large proportionate area of vertical 
plane was shewn in ttie case of the Queen as compared 
with the St. Vincent, when the ration in each case, 
between thar area of vertical plane and area of midship 

* nofti;:iie(I by Creuie, CbHtfleld, and iteMi, of the late ichool of 
Naval Architecture. 
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aectbn was 4.7 to 1, the St. Vinoent beat^ eital>- 
lubing the superiority of the straight and perpendicular 
side ; bat when the Qaeen's ratio of vertical plane was 

iucreased from 4.7 to 1 to 5 to 1 she beat the St. 
Vincent, if it may be called a beat, where the St. Vinceut 
was under the many disadvantages she was.t 

A bad formed bow very injurious to weatkerline$$» — 
The form of tiie bow iiyuriously affects the weatherliness, 
as it accumulates the water close to the stem, for, in 
doing so, it causes a deficiency along the lee side which 
permits of a vessel falling to leeward/]; and further 
tends to turn the head round to the wind ; acting as it 
does su far before the centre of gravity, which tendency 
must be counteracted by the action of the helm, which is 
retarding: or by head-sail, which would bepressing, and 
only increase theevH. 

A Umg bow is favourable to weatherUness, — The bow 
should be long for going to windward, because it receives 
the immediate and direct action of the water, whereas 
the side receives only the indirect action of the water on 
it. The bow, fig. 9, Plate III., may give a maximum 
lateral thrust to an individual particle, but fig. 10 will 
receive the thrust of a greater number of particles, so 
that the total effect will be greater: besides which, the 
mean centre of action of the water on fig. 10, Plate III. 
will be further aft, and more to push the vessel through 

* Thus any thing;, whsther it be a bad form, a foul bottom, or in- 
crcMed weight which rctarcb a sblp^ not only iajare* ber epeed but 
elw ber itobilUy and weatberlineti, and magolflei the leait disparity. 
Thto ebewt the nnfUraees of allowing of any ditparily, and the Impoe* 
•ibility of oonteadlflg against odds, however ema]! . 

t The tame fact was eetablished in the case of tUt; 8uperb, A]l)ion, 
and Vanguard — all tbc alteratiotis \m\v hcvu to cfTrri ;in incri-ase of 
tho verticul plane, which is au admiwiou of the principle laid dowu. 

X Hec the 4Ui and 6lh Lecture. 
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her centre of gravity to windward, and less to turn her 
round her centre of gravity than fig. 9 ; but fig. 9 ofiers 
both more direct resistance * and occasions more nega- 
tive resbtance by throwiog the water off than fig. 10. 
Both of these actions are injurious to speedy and there- 
fore to weatiieriiness, and should be avoided. Were 
it not then for the negative resistance that would be 
occasioned, the bow might be (so to speak) the .length 
of the vessel with advantage to her weatherly proper- 
tieSyf and assuming that the resistance varies as the 
square of the velocity, (which is sufiieient for an approxl^ 
mation, though not for an absolute comparison,} the bow 
should never exceed 54« 44', though it may well be less 
to reduce the direct resistance. 

A full after body conducive to weatherlinesi, — The 
lesi) ii]so the negative resibUuice is the greater will be 
the lateral action of the water in resisting leeway, and 
the negative resistance as has been shewn^ will be least 
when the water-line abaft is full to the extent that the 
water can turn in behind upon» if less there will be a 
deficiency of water, and consequently of pressure. 

A vessel eannot sail fast, generally speakin^i if she re-- 
quire m«cA steering ; this is a point muck misunderstood. — 
The property of steering well, generally, as derived from 
form, is a point much misunderstood, from not separating 
it under its several heads; thus distinction must be 
made between a ship requiring little steering and requir- 
ing little to steer her } the first implies a state of com- 
parative rest, and the second a facility in passing from 
that state ; the first requires little steering, as her form 

* See Leetnra IT. 

t The geoetal adoption of long bowf with sncMii, goes far to pnre 
thle ; twt eveo thb has beeome a mania, and people expect it to be a 
panacta toot every defeol. 
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is such as to keep her on the course given her, and 

the second requires but a small amount of motion to be 
given to the rudder to produce quick and extensive 
effects on the ship in bringing her on any new course. 

As every action of the rudder is retarding, its use 
should be dispensed with when possible, and further, 
that ship which can ordinarily dispense with its use, 
will feel a greater benefit from its use when it is 
indispensable. 

The property of requiring little steering^ liow ob' 
tained, — The property of requiring little steering may 
be obtained by having a long straight of perpcndicuhir 
side, a long keel, a lean forefoot, and a fine heel, as they 
will all tend to keep her on her course. 

The truth of this was shewn in ' the Queen before 
alteration, for her defect was, not that she did not answer 
her helm, for Aduiiral Bowles* says, " I was parti- 
cularly struck by observing her tacked yesterday against 
a heavy head swell, when she and the Albion, without 
haqling down their jibs, came round with perfect ease, 
{while this Msp and the St, Vincent were * with thdr 
head saHs down/ nearly double the time in stays,)*** 

I said before she was tried after her alterations, ** that 
she would be undoubtedly improved, "-f- and my autici' 
pations were realized, for by the keel, stem, and siern- 
post, she acquired another dehcient property, that of 
requiring little steering. 

To insnre that a vessel shaU steer easUif* — To insure 
powerful action in the rudder, the keel should be fine 

* The Caledonia and Bt. YliieeiiVt icquirlng to haal tbelr JilM dotrii, 
mmt bsve been beeaoae the momenti of Inertia forward were in exeete. 
I hove abewB tbli was the iSiet in tiie St. Vineent* 

t Thoogb I taid $omt of the alteratlone iraro in ?iolation of principle ; 
ao alio an they in the Rodney* bnt too amalt in amount to Injure ber. 
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and the draught of water greater aft, with a door rising 
aft from the midship section — the power of steering is 
due to the current of water below, where it flows in fiist 
in proportion to the height of the superincumbent 
column^ while that at and near the surface is forced in 
only by the circumambient water,* therefore never can 
fiow in fast enough to produce any apparent amount of 
action on the rucider, consequently it is better to occupy 
thin space by the full after body, and thus avoid the 
dead watery indeed, the effect of too great fineness abaft 
above is to cause an Interference between the current 
which rises up from under the vessel, and that which 
flows along the side, the result of which is broken water 
instead of a steady eflfective stream on the rudder. 

The onlu efficient action of the water on the rudder is 
bfhic. — That the principal and almost the only action on 
the rudder is below, is clear, from two facts of every day 
occurrence — Ist, that vessels do not steer well in shoal 
water ; and 2nd]y, from the &ct that they smk abaft 
more then than in deepwater.f 

As the water shoals, the quantity of water which flows 
in behind the vessel from below decreases, and with this 
decrease of water the action on the rudder. 

Wliere the afler-body is fine, this deficiency is the 
more decreased by the fall of it for want of buoyancy, 
and the value of the full after-body is then shewn ; bat 
the utility of the full after-body iseven more shewn when 
such a vessel is running, it steadies her and prevents that 

• The O iental was in dock the other day, aud it was quite evident 
that she was steered only by about six feet or her rudder, aud yet she 
steers rery well, — and because of her straight bides, requires little steer- 
ing. She wants halauciog, however, by her weights. 

f It for tlitt reason thst Taaaeb «re foond to t trlko in eroising 
Iboagli them may lie move water on tlie Iwr than tbey Ofdinarilj draw. 



swaying from side to side, which takes place in a vessel 
with a fine run^ and is that which makes them so 
dangeroiu. 

DaiM BemmM faoayrMe ta fiUng the afUr^^body 
moTt than utuaL—J)taM Bernoulli says, I cannot see 
why eonstrnctofs of vessels should place the greatest 

breadth before the centre, as it can serve no purpose but 
that of increasing the resistance to the water on the bow, 
except it be to make a vessel float by the stern," which 
he justly adds, can be effected by the disposition of 
the weights, which he says M. Bougner has shewn, may 
be used to improve die steering ; and he himself adds 
that the filling of the after4>ody, which he recommends^ 
will increase the stability. 

Advantages of a full after-body , or having the centre 
of gravity of disi>htr>mcnt abaft the middle of the water- 
line. — It must be quite evident that the water near the 
after end is less accelerated than that near the fore 
extremity, and that end is less subjected to perpendicular 
motion or rising out of the water, therefore bmore suit- 
able for giving stability, than that forward, or in other 
words, an equal volume, which, according to theory, ought 
to give equal stability ; but fi om the different motion of 
those portions of the vessel, a volume aft will give more 
practical stability than an equal volume forward, while the 
volume aft has the advantage of only increasing the fric- 
tion, part of which may be favourable, as affording an 
onward pressure; that forward has the effisct of increase 
ing the direct resistance. 

Having the centre of gravity of displacement abaH the 
middle has several important advantages, but perhaps 
that of increasing the longitudinal stability, by which it 
prevents, to a great extent, the alteration of trim conse- 
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quent upon a press of sail, and eases the ship when pitch* 
ing is the greatest 

JBoU conueguettca of depremon of the hew: — Hub 
depression of the bow causes a ship to carry a weather 

helm, by canying the resultant of the water forward, 
which it is desirable should be avoided, as every such 
action must be met by an increased action of the rudder, 
which musE retard, or by shifting the masts forward,* 
which will only increase the eviL 

lAUU hnffUudinal staHliiif is damgerous m smaU tm- 
seht {at least), — The Lynx, when on the coast of Africa, 
was trimmed on an even keel,t or by the head, in conse- 
quence of which her centre of gravity of displacement 
was very far forward, and her longitudinal suibility very 
small. She was taken in a squall, when they set, or had 
set, only her fore and aft foresail, which depressed her 
so much that she would not pay oif, and nearly capsized. 
I dare say that the Charybdis had a like deficiency oC 
longitudinal stability when she ket her gnn. 

Having the centre of gravity of displacement aft, has 
the further advantage of affording a longer lever for the 
head sails to act through, so that the ship will pay utf 
more readily, the after sail being suitably trimmed for 
that. 

* Thb b how the ntstt have fradoelly been placed Ibrther forward, 
in all cmr old ships ; people not knowhig how rigkttif to comet an e*il 

hnve created another. 

t No vessel ought to be sailed on an even keel, unless the centre of 
gravity of displacement is abaft the middle. I am quite aware that 
there are some vessels that have sailed well trimmed by the head» and 
some on an even keel, but they would sail better, and be very much 
hatter ahlpe in many vrays, in speed, in stahiUty^ and in eaae, for being 
letter trimmed and Mfer floio«l,«-for trimming avditowing are not the 
aeme at ume enppoee, the bnilder'e trim bae been ondentood to he eo 
mnch bj the Han, or to moch by the head or both^-theie may be cf- 
iboled by a feiy difftfent atoiiafe—tee Sid Leetare. 
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The time of turamg more influenced hy the length of 
the body of the vessel than hy the length on the toater- 
line: — As it is thought that the time which a yeasel oc- 
cupies in turning necessarily varies with the length, it 
will be offered as an objection to an increase of length, 
that such a vessel will not stay nor wear quickly ; now 
the advantages of great proportionate length are such, 
as to make it important that it should be proved, that 
greater proportionate length may consist with rapidity of 
movement in turning. 

The length seems to be considered as that of the 
wate^-line, while it is the length of body, or the dis- 
tance of the rutltler from the centre of resistance, which 
determines the greater or less difficulty of turning by the 
action of the rudder. It must be borne in mind, that a 
ship is constrained by the action of the water on her 
bow, and that she is turned by the action of the water 
upon her radder, as she mioves ahead> so she has two 
motions, one in her path, and one round the centre of 
gravity. The result of these two motions is, that she 
turns round a point at the opposite side of the centre of 
gravity from the rudder, and it must be evident that the 
nearer this point is to the centre of gravity^ the less will 
be the arc described, as the above distance will be the 
radius of that arc, and consequently the less will be the 
time occupied in turning. 

Now if we suppose a stream of water flowing upon one 
side of a vessel's rudder, at the angle it would strike it 
were slio moving ahead, and suppose this vessel s stem to 
be placed against a fixed floating stage, of necessity then 
she would revolve round this point of contact with the 
stage then suppose the stage to receive a motion^ and 
the vessel to receive a motion in the same direction, and 
her helm to be put over on one side^ tlie stem, still 
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pressing againsi the stage, would be relatifely fixed, 
therefore she would still revolve round that point, though 

she would albo revolve round aiiothor at the same time, 
the position of which will be determined by the positi' n 
of this relatively tixed point, with relation to her length, 
and upon the motion of the vessel and stage — the radius 
of the arc described will be the distance of the relatively 
fixed point from the rudder, added to the distance of the 
relatively fixed pmnt from the point round which she 
turns ; but the radius aud time of revolution may be de- 
creased, by shortening the distance between this rela- 
tively fixed point and the rudder — which may be done 
by taking any point abaft the stem as that point. Now 
it is quite evident, that the pressure upon any part of the 
vessel is little in comparison to that which takes place on 
the plane of the bow in receiving the thrust of direct re- 
sistance, which may be considered as collected at a 
centre, therefore that point is comparatively fixed, with 
relation to the other parts of the vessel, which are more 
free to move. 

This relatively fixed point then, or centre of resist- 
ance, will describe an arc round a point without the ship^ 
and at the opposite side of the centre of gravity from 
the rudder, and the centre of gravity will describe a 
larger arc round the same point, during which no doubt 
the ship will be turning on her centre of gravity, (see 
fig. 12, Plate III) ; but if the centre of gravity be too 
near this point, then its angular momenta will be small, 
and the resistance to the after-body will be so much 
that the vessel will be long in coming round; but if the 
centre of gravity be far aft, the angular momenta will 
be great) and the vcsmI will come round quick, also be- 
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€itM9b the centre of gravity is near the rudder it will be 

more powerfully acted on.* 

And if the direction of the thrust of resistance be 
the least horizontal, and the most vertical, that the other 
properties will admit of being given^ she will turn with 
the least opposItioD^ and will turn in a much shorter 
time than a vessel equally long, having a different form; 
also bringing the centre of gravity aft, will reduce the 
length abaft that centre to resist turning, and the full 
afier-body will resist less than if it were a fine and flat 
surface. Again^ the less rapidly the rudder, (because 
of the short radius) recedes from the water acting upon 
ity the more powerfully it will he acted upon.t 

* I am quite avare tHat there is a prejndlee the other way. I will 

trust to the result of experiment : any one may see that taeh as I 
describe is the Tact, if he but watch the tteam-boati on the. river coming 

to landing-phiccs. 

t In confirmation of this, I extracted from tiie Tmes the acfount of 
the time taken the ^hips in tacicing, and published after I had deii- 
vered this : 

Queen 4 fery doggieh 
Tirafiilgar 3.60 with eoonee 
Hodney 8.45 

Superb 4.30 main-yard too quick 
Vanguard 3.30 top-sails and t.-g.-sat!s. 
The greatest disparity here is between the two shortest ships, and of 
the same length on the water-line. The writer in order lo account for the 
Superb'a greater length in stays, says the main-yaid was haultd too 
quick, but this is a matter of opinion of which the oiiicer working ought 
to be the beet Jedge. Qaery--doee It not rather look as if the forematt 
waa too fkr aft t for the meia-y ard Ao» not acoonnt for ber baviag been 
Idog in Btaye on previooa oecaalo»e» which I have been iufonned by an 
officer who waa in ber daring the emize, waa the case, though be en- 
4eaTonred to acconnt fbr it la a dliferent way, both from thii writer 
and from myself. It b much more reasonable tu account for her lieing 
so much longer in stays, by the fact that she has her stem upright and 
her fore-body carried forward, which would carry the centre of resist- 
ance further forward, which, as I have shewn, would cause her to be 
longer in turning. 
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Vanffuar^i farm beiter far turning thtm Super^t, — 
I would sfty upon the above grounds, that if the Van> 

guard were lengihened on the keel till her vertical lon- 
gitudinal area was equal to that of the Superb, (supposing 
tbem drafted and weighted siaiilarly) that she would 
tnm in a shorter time than the Superb ; and the Rodney 
is an evidence to the i^et that increase of length of 
mere keel* affects but little the time of turning ; for the 
master of that ship states, that, if anything, she turns 
quicker than before her alteration ;t not that I believe 
the increased length has effected rhis, but the increased 
weight aft— the addition to the stern post being of conside- 
rable weight, where 1 have before said she required weight, 
{or several reasons, for quicker turning being one. 

I%€ effect of a fioor rising forward on iurnii^,-^ 
In consequence of the rise of the floor in the Rodney 
in the direction of a buttock line, her centre of resist- 
ance is rather att, because of which, and her compara- 
tively full after-body, she turns nearly as quick as the 
Vanguard, though her extra number of guns are at a 
greater dbtance from the centre of gravity, and there* 
fore must retard her in coming to. Of course the 
greater beam of the V^anguard will increase the mo- 
ment of inertia of her sides and guns over those of the 
Rodney, and retard her, though not to the same extent as 
extra guns forward and aft ; the increased moment of 
inertia of the sides does not increase the pitch and 
soendi while an increased moment of inertia of the extre- 
mtties would. 

TTie case of the Victoria and Albert misunderstood. — 
The centre of gravity being abaft the middle in the 

* Which thifl alteration of the Variguanl supposes. 

t Sl:e received an increase both uf fore«foot and stern-uotL 

♦ . . 

D 2 
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Victoria and Albert has been said to have been the 
cause of her steering badly^ or requiring so much 
steering* Its position, no doubt, under her drcumstanees, 
would increase the evil, but it was by no means the 

cause of it : the cause of it was a certain disposition of 
weights which required a form to correspond, not having 
which she required much steering; had she had more 
flat surface parallel to the keel, she would not have re- 
quired so much steering^ or had she a diBsrent arrange- 
ment of weights with the same form, she would not 
have required so much steering, though in the same 
trim each time ; not having either of these, the posiUon 
of the centre of gravity, and the form of her bow, in- 
creased the evil — 1st. Because the planes of her bow are 
carried forward to the stem, rather convex both above 
and below, the effect of which is to raise a head of 
water^c before her of considerable height, retarding her 
and producing a point of turning very &r forward, so that 
the cut-water relatively held by this head of water, and 
the other parts being more free to move, when she was 
deflected by a sea or otherwise, she swept rapidly 
through a large are, with the above stated point as a 
centre, and the distance to the centre of gravity as • 
radios. • ■ 

The further aft the centre of gravity, the greater ra» 
dins, and the greater momenta in turning; whereas had 
the bow been so formed that the accumulation should 
have taken place at the after end of the bow, all that 
great portion of the bow which would have been before 
this would have acted as a dueetrix to steer her, the 

* The watermark on the bow when she retonied from France was 
fully 4 feet high. She would require, I •appose, 200-hors<> power to 
drive thnt column of water before ber which a beUer form would have 
dispo^of. See Fig. 13. 
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Centre of resistance would have been brought aft nearer 
to the centre of gravity, the radius shortened^ and the 
momenta reduced. 

Cause of the im^ovement in the Victoria and Albert 
^kewn,^l undentand that A» does not require so 
much steering; they have given her more keel aft, 
and more stern-post,* both of which increased the flat 
ijurface parallel to the keel, and she has been brought 
more by the head, (that is, she is less by the stern) 
the effect of which is to reduce the radius or distance 
between the centre of resistance and centre of gravity. 

This shews the neeeasity of adapting all parts to each 
other, and the evil of adopting that which is true in form 
(true as being a portion of the form of least resistance) 
without knowing the consequences of the association of 
certain forms with certain arrangements of weights. A 
full after-b€dy, or such as will bring the centre of gra- 
vity abaft the middle, requires a fine bow, and the mo- 
ments of inertia to be more nearly bahinced than 
ordinarily is the case. 

The Zeriffa is a further confirTnaiimi. — For she bos 
her centre of gravity of displacement abaft the middle 
of the water-line, and yet she steers well. 

The Circassian a still further confirmation of the 
assertion, that a vessel may have her centre of gravity 
abaft the middle and yet steer well, — The Circassian has 
her centre of gravity four feet abafk the middle, an equal 
quantity with the Victoria and Albert, but proportionabfy 
much more so, and it is evident that she cannoc have 
required mucli steering or she would not have won the 
cup in 1842 or 1843* but 1 have been told by a friend, 
who knew her, and also by the master of her, that she 

* No doubt her Ibriii ncir the •tem-poet ««• fiiulty, sod wm Im. 
proved by ths additionsl Iters-pest. 
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was a fioe vesBel, and that she did not require much 
steering. 

Ships when brought more hy the stem steer better,-^ 
But if the idea that a vessel with a very full after body 
steered ill were true, then, in proportion as the aiter- 
body was filled (it matters little how) so they would 
require more steering ; but this is quite contrary to the 
factj many instances in proof of which may he given. 

The St. Vincent was three feet by the stem when I be- 
longed to her, and she steered and worked beautifully ; 
the other day she was one foot or a little more by the stern 
and she nearly got on shore, she steered so badly.* The 
Ganges was brought to three feet by the stem, and she 
sailed and steered better for it, the Madagascar also. 
The President, was brought to nearly five feet by the 
stem^and was much improved in every way for it.' 

Old ships unfairly compared with the netv. — The dis- 
advuntages under which nearly all the old ships labour, 
as compared with the new» render it impossible to com^ 
pare them directly, and it can be done only by mea> 
suring these disparities which I have attempted by a 
unit of measure (an explanation of which I give at 
the end of this volume); but as this can only be an ap- 
proximation, it is desirable to deduce principles from 
ships under as nearly equal circumstances as possible, 
observing the difference, where there is any. 

Testimony from tke Queen and Albion. — The four 
.ships designed by Sir Wm. Symonds, which were part of 
the last squadron, will afford us some data. Ist, then, we 
find the Queen and Albion sailing together, and the Albion 
beating the Queen; we find them again sailing together 

• Requiring much to8tc<>r her, and nol much steering, a> I purpove 
ibewing in the nrxt lecture. 



and the Queen beating the Albion ; now the principal al- 
teration made in the Queen^ was that of giving her an in* 
crease of vertical longitudinal area, in conseqaenoe of which 
(ai I have shewn) she steered better and was morewea- 
therly ; and as she beat the Albion^ which vessel had lest 
weight of provisions and water, less weight of guns, ai 
deck less, and yet more sail, we may tairiy infer that the 
Queen wa? of a better form for speed than the Albion ; 
but the Queen was also more easy, and we find that 
she had a greater duplaeement bdow het guns to resist 
the moment of inertia,* (see fig. 14 and 16, Plate III) 
and she bad a greater vertical longitudinal area, twa 
points winch I have been contending are valuable in & 
fast-sailing i>hip, as favourable to stability and weather- 
liness. 

Then we find the Albion and Superb nearly equal, 
(when proportionally weighted) and there was little di£Pe* 
rence between their vertical planes, for though the Al- 
bion had greater proportionate length on the water line, 

the Superb had greater proportionate length on the keel. 

But the Superb beat the Vanmiard though the for- 
mer had tie greater weight, and, what was the fact? she 
had a much greater vertical longitudinal area. 

Also we find that the Vanguard was more uneasy; and 
the fact was that she had a greater inequality at the 
water-line than the Superb ; they bad nominally the 
same, but the Superb was immersed nearly a foot more? 
which reduced the inequality, and by lowerinrr the cen- 
tre of gravity gave her more stability to resist the great 
moment of inertia of her sides and guns. 

* The beam being the miie the moinent of iBertia,/roin that eensef 

was tlie same. 

t Since which botli have liad the vertical lonj^ltudiiial areas io-' 
cresMdf the Albion the moet 60, and she ought to beat the Superb. 



A summary of that which constitutes the best form. — ' 
ifroin all these we establish that tlie stability should be 
great, but should be obtaiaed from the least beam whicb 
will eff»ct it ; and as a long .straight of breadth b den* 
lable for weatherliness, so Btability can be obtained by a 
large (comparatiTely) mean breadth ; the centre of gra- 
vity of displacenieiit sliould be high, the side should be 
perpendicular above and below the water-line, a quantity 
depend I tig upon the size of the ship; and all must be 
aifiodated with a large aieaof vertical longiiudinal section 
asL compared with the area of midship seetion ; the bow 
should be long, fine and not convex, and the after-body 
full at and near the water-line, greater than thefore4M>dy 
in the inverse ratio of the action of the water on each, but 
fine below, the floor should rise aft and forward in a con- 
tinuous curve in the direction of a buttock-line, and a 
vessel should draw more water aft than forward. 

Thspod^m of the masts nmt mportant* — Masting is 
a most important thing, and as yet but very imperfectly 
understood. Masting upon any hypothesis derived from 
an assumed law of resistances is entitled to little weight, 
and may only be used as an approximation, though some 
builders, to .make people think that there is some mystery 
m the matter, talk of elaborate calculations, which are 
all imaginary or uselew, for there are so many influences 
at work to modify ejects that it would require more 
than ordinary skill to assign each effect to its own cause, 
and more than existing powers of analysis to measure its 
quantity. 

The ample way is to refer the momenta of the sails to 
the centre of gravity of the vertical longitudinal plane, 
when, if the action of the water is equalised by the 
bodies before and abaft it being in the inverse ratio of 
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the action of the water,* then in this centre will be thtf 
resultant of the water, and opposed to it &iiould be the 
centre of eflPort of the sail.f 

it has been thought and acted upon, to the great iu- 
jury of shipB, that the finer the bow, the further forward 
the fore-nuut should bej: but the experience of the few 
last yeam has shewn that the bow may be fine and the 
foremast far «ft. 

When a ship is under sail on a wind, she is acted on 
by two forces, the force of the sail on the one side push- 
ing her in one direction, and the force ot tlie water 
resisting in the opposite (or nearly so) direction ; these 
forces, though spread out over a Sttrfaoe, may be consi- 
dered as collected at the centres of their respective areas 
on which they are acting, and are called the centres of 
effort of the resultant of the wind and of the water 
respectively. If they are equal and opposite the ship 
will continue at rest in the line of her course ; if the 
resultant of the water pass before that of the wind, she 
will have a tendency to come up in the wind ; if the 
resultant of the sul be before that of the water she will 

* The intensity forward being greatest, the fore>body ouglit to be 
least, and the inteiiiity being leeat eft, the after^body thould be 

greatest. 

+ Thetfftct of a full after-body inrpquiriiig the centre of effort of the 
nail further aft, was shewn in the Espiegle as cnmpared with the Darinp, 
they had their foremasts nearly a like distaiue aft at startinj?, yet the 
Eepi^gle's draught forward was 13ft. Gin. the Daring s but lift. 8^ in. 
Espi^gle's draught eft 14lt. BiB*, DerIog*s 10ft. 7in. Now the Espiegle'e 
4ifter-bod; wee more ftill dun that of the Daring. 

t. Bee Hg. 9 ; this may be wholly enroneoMy for it may be obierfed that 
the lateral thrmt of the fiiat dlvMoa of thie bow le greater than that 
of an the others togetheri therefore the centre of eflbrt on that bow to 
atueh farther forward than in that of No. 10, and the safl In No. 9 
ought tobefurtbrr fot n nrH than in N^o. 10; experience may he the Other 
way in wme cases^ but if so it is due to other causes. 



id 

have a tendeney to ran off the wmd ; each mjnnotifl. 

The centre of effort of the sails may be calculated upon 
the supposition that they are plane surfaces, which is 
erroneous, but as the error is, or may be made a con- 
stant, varying only with less or more wind, accurate 
deductions may be come to. I have no doubt but that it 
was found that ships with fine bows carried a conside- 
rable amount of weather-helm, and that the fore-mast 
was gradually shifted far forward till it arrived at the far 
forward position it occupies in i;o many ships ; but T have 
every doubt that the weather-helm was due to the cause 
assigned, which induced them to sbifit the masts forward, 
viz, that the resultant of the water was before that of 
the sail^ because of the bow giving great lateral resist-' 
ance in consequence of its form, rather than by its im- 
mersion (though temporar)') from the pressure of sail, or 
by the excess of the moments of inertia of the weights. 
It could not be from its form, for though the angle of 
the bow might give a greater lateral thrust, yet there is 
a limit to this, as upon the hypothesis that tlie law of 
resistances varies as the square of the velocity then the 
angle of 54deg 44min. gives a maximum;* so that, 
for any angle below this, the fore-mast may be brought 
aft, and the further (within certain limit>) the more 
small. It seldom happens that the mean angle of our 
sharp-bowed men-of-war is so much as this, so that, as 
far as the question of weatherliness is involved, the fure- 
masts of our fine-bowed vessels might be further aft than 
they are : in shifting them forward they increased the 
evil they wished to correct, for of course in the old forms 
a fine bow was associated wiili a finer after-body, the 
centre of gravity was before the middle of the water- 

* Which may bemed at ill appnMcimatloit. 
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line, and the longitudinal stability was small, and being 
80 she waa easily immersed forward, which of course 
carries the resultant of the water forward. The Eurydice 
i8» I thinks a case in point; I hear they are going to shift 
her main and mizen-roasts forward because she carries a 
weatber-heln ; this will only increase it when it is now 
most, iii a strong breeze, and make her leewardly in 
light winds. I will give a fuller case of tiiis when i am 
treating of the effect of weights. 

From the admitted fact that almost all our ships, 
certainly the old ones^ carry lee-helm* in light winds, I 
assert that their centre of effort of sail is too far forward ; 
and in justification I hare known many ships to rake 
their niabts, and all vutii advantage; the 1 ralaigar raked 
her masts and took a blotter jjlace in the October cruize; 
i believe the alteration of weight made some difference^ 
but if raking her masts had unduly increased the wea- 
ther-helm by carrying the centre of effort of sail aft^ 
the good efiect would not have appeared^ as it would 
have been counteracted by the retarding effect of in- 
creased weather-helm. The Daring has her fore -mast 
22 feet aft on the water-line, the Espiegle had hers 21 
feet, but has had it shifted further aft with advantage ; 
yet the Eurydice has hers only 2 1 feet, though 45 feet 
longer than either of thescf The Java had her*s only 
21 ft. d in., the same as the Espiegle, though 70 feet 
longer ; it is now 24 feet, but even that is not near 
enou gh. 

The masts of the vessels designed by the surveyor 
are much further aft than those of the old ships, the ad* 

* And .«()me of tbe new ; the FMtome earried a lee>belin when goinjp 

upwards of 3 knots. 

t True they ure brigs, hni U otii^bt not to make such a differfnce. 
X Jt ii not tu be wondered at that the Java pitched heavily. 
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vantage of which they feel in going to windwaid in iighi 
winds.* If it has been found so adTantageons it is diffi- 
cult to say why the old ships should not have this advan- 
tage, at least as far as is suitable for them. 

Form cannot rise superior to every disadvantage* — Yet 
if after all that the imperfect state of the science could 
soggest were done, and still more if the science were 
perfect as respected forms^ the inherent good qualities 
of the form would he obscured, if the ship is not well 
sailed, and this quite apart from stowage. 

I recollect Capt. Lapidge of the Cyclops sailing the 
Lyra, and beatiug several 10-gun brigs, the Faleon in- 
cluded; and then sailing the Falcon, and beating several 
10*gun brigs, the Lyra included.t Sir Wm. Symonds 
had the credit, and I have no doubt he did it* of taking 
any boat of the Pique and beating all the others^ so by 
all round ; the First-lieutenant of the Portland, now 
Capt.Burridge, had a like talent. Yet such a possibility 
is now entirely disregarded, and some pronounce that 
ship of the best form which has been made to beat 
another,! regardless of the men§ sailing 

thtm^of the difference of size of the ships, of the diffii- 

* The FI^ing-SA ]• an eseeptioo ; ben it only 16 feet or little more 
BOW, the evil of whksh ehe eeeme to have felt, for I lee bj the Parlla* 
nentaiy Keport that they gcet one of her long gone aft 98 feet when 
gohig against a bead aea. 

t I am not sure hnt that he repeated tbla In the Leveret, another 
10-gun brig, uU these were similar. 

X This is trup, (cEBteris paribus) or all other things being equal ; I 
doubt not but that tlie English has beenluetin thelAtiUffor it Is the 
fashion to neglect ir. 

§ It is recorded of the Sapphire thut slie lost in stays what slu' IitI 
gained by good sailing, and the reason assigned is that she went round 
too 4uidc for the man worlcing her. If this be the case» the success of 
the Coloniblne was in other ways than those aUoded to by neof a 
negative kiml. 
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rence of weights carried, of the difference in the amount 
of aaily and of the difference in the amount of arma* 
mentt and the dtftrenoe arising from its b«ng worn 
sitoated in one than in the other; which is about as rear 
sonable as to suppose that the vessels were made of such 
flexible material that they assumed a new form in the 
act of sailing, and that tlie form of the winning vessel 
had been changed by the action of the water^ directed 
by the skill of the man sailing her, till it became (of 
all the competing vessels) the nearest approached to the 
form of least resistance. 

That a good fortn is not the only requisite, Chapman 
expressly affirms, for he says, ** that a ship of the best 
form will not shew its good qualities, except it is at the 
same time well rigged, well stowed,, and well worked by 
those who command it." So that it seems necessary to 
mention, though only in a general way, some of the 
things to be attended to in sailing a vessel to shew the 
room which exists for a difference.* 

Huh for trimming sails on a wind. — The more sail 
set the sharper the yards ought to be braced up, to 
limits which will depend on the better or worse way 
in which the sails are set. 

« 

For the more sail set (generally) the less b the force 
of the wind, and therefore the curvature of the sails will 

be less, and in proportion as the curvature (perpen- 
dicularly) U increased, so will the lower half of the sail 
press the sbipf, from which it is desirable to relieve her 

* TIkm Loctorcs being on form, ttowvgef and the dltpotltlnD of 
wright in th« hall, any otber point I« Intended only to be mcnUoned 
nafkr as it {• aeeeMnry for proof* 

t A itOMriteble case of a tail pretsing takes place In a jib wbieb' 

bgcncmUy a lifting sail ; if the sheet be haaled too flat aft, it will press 
the ship, carry the resultant of thp water forward, and make her carry 
weather-belm. Cutter sailors know tiiis £act well t 
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by bracing the yards in a little. And the more sail 
set (gf nerally) the less is the curvature (horizontally), 
the less will be the back sail, and therefore the more sharp 
the yards may be braced.* 

If. the proportiooate area of vertical loDgitodinal seo- 
tion IB great, the suls nearly approached to plane sur* 
faces, the water smooth, and the bottom clean, the yards 
may be braced with advantage to an angle of 15°. It 
is seldom that so smail an angle can be attained, and it 
is seldom so small aa aogle is desirable ; the degree in 
which sharp bracing is suitable to any particular vessel* 
does not depend upon her greater or leas degree of sharp* 
neas, (as some understand it) but \ipon her suitabili^ 
for going to windward. 

Rule for trlnunuig the sails off the wind. — There is 
much less room tor skill before the wind, and it seems 
a much better test of the suitability of the form for fast 
sailing than any other, point, because the trial is less 
subject to vitiation on account of want of skill in either 
party, and less also from other circumstances. For the 
disadvantage of greater height of hull in going to wind- 
ward is lessened, the evil of greater height of guns also, 
and the cli^p irity of sail, is lessened nearly 3 to 1, in 
fact running before the wind becomes almost a question 
of tractioD.f 

Yet there is room for some skill ; for instance^ it is 

* The old 18-gun brigs, designed by Sir Win. Rule, are sharper than 
tiieSooQt class, aud were thought more suitable forgoing to windward; 
however, we started in the 8cnut with the Pelican, an old I8-gun brig, 
on a wind, and weathered so much f n her that we lost eight of her from 
the royal yard on the tliird or fourth day, and beat her four days in 
a passage of 18 days to St. Helena, on a wind the whole time. I'he 
Scout was designed by Sir Hubert Scppiog. 

t The better or worse steering does not altartbli, as if bad it only 
reqalres * grettter power, if good, a less power of trMtion* 
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better to set the sail on the main -mast, for the lower parts 
of the sails are depressing, and if forward they would 
act through a lever equal to the distance of the fore-mast 
from the centre of gravity to depress the ship, when (if 
previously in trim) she will be thrown oat of trim, aud 
will require more steering, if she will not also increase 
her resistance. Some have thought it is desirable not to 
hoist the sails taught up when running off tlie wind, that 
they should be more flexible) and allow the vessel to rise ; 
but this cannot be carried far, as the less taught up they 
are, the greater will be the curvature, and die greater 
the pressing action of the lower part of the sail on the 
ship : there is moiti reason, however, in it with reference 
to the courses when running and when there is any sea 
on. 

Again, 1 think that a vessel with a full after-body 
ought to have her yards more fine or more braced in, than 
* a vessel with a finer after-body. 

Tieory further established by faets,-^\t may be said, 

as it has been — but of what value is this theory, if some 
of the patent facts are in contradiction of it? forgetting 
that ** theory is experience reduced to rule," the ex- 
ceptions from which rule may be accounted for, and then 
they only further establish the rule. But I have yet to 
meet with an exception. 

Caelfir €md Vemon,-A cannot understand how in 
reason it could have been expected that the Castor 
should sail as fast as eitlier the Vernon or Pique, unless 
indeed it was thought that her superior model would 
overbear all disparities ; the extreme unfairness of the 
comparison will be seen from the following table. 
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Ship's names. 


D^lgner. 


Vernon ^ 

Pique V 

Constance ^ 

Uarhwn 

Castor 

Portland 

Raleigh 

InconfUnt 


Sir William 
Symondi. 

6lr Wn. Bu1« 

„ R. Seppiiif" 
.. H. Pewke 
Bf r. Ffaieliam 



Length. 

wm. 


Breadth. 
Vmi, 


Tons ' 
llea- 
nimat 


Total 
Weight 
carried. 

(tons) 


Weight 

of Ar- 
mament, 
(tons) 


Weight 
of 
Hull. 


Stabi- 
lity* 
should 
rvrj as 


No. 
of 
Ouna. 


176.0 


5-2.0 


2080 


1045 


260 


1380 


247 


60 


160.0 


49.0 


1633 


678 


184 


nso 


188 


36 


180 0 


^iA 


8125 






1477 


263 


60 


178.8 


48.8 


1741 


1000 


2({0 


1447 


193 


60 


159.') 


43.0 


1293 


703 


170 


940 


126 


36 


172.0 


44.2 


1487 


1067 


228 


laso 


148 


60 


I80JD 




1994 


1080 


860 


1410 


88ft 


50 


lfiO.4 


44^ 


140U 


$718 


170 


969 


135 

1 


36 



Here we find the Castor carrying a maeh larger pro- 
portion of armament and stores than the Vernon. If 
the armament be estimated by the stability the Vernon 
ought to carry double as much (similarly situated) ; bat 
as the Vernon's is higher of course somewhat less. 

Castor and Pigue.'^The Castor carries 170 tons of 
armament and the Pique 184 tons; now the ratio of 
the latter's stability to the former's ought to be as 3 to 
2, which would give the Pique a capability of carrying 
255 tons of armament. The Portland, a smaller ship, 
carries 228 tons. 

JBarham and Fenioii.»Out of 19 trials the Barbam 
beat the Vernon 18, and 3 they were equal. It is said 
that the Barham was better sailed — granted. But the 
Barham carried an equal armament with the Vernon 
instead of a less, in some proportion to her smaller ton- 
nage, as 17 to 20, or in proportion to the stability which 
their dimensions might have given 19 to 24. But again 
we find that the Barham carries 45 tons greater total 
weight of wat^r, armament, stores, &c. 



* If theattthlli^ doeinot vary at Uicst onnbert It to lluUt of 
the eomtracUon ; it might lisv« dom lOb 

t Thto ahlfi now hat 889 torn total might, which naj seedoiit Ibrbtr 
not belpg to W17 fatt at fbnnerlf . 
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Portland and VertHfttJ^ — The Portland was matched 
against the Vernon, unfairly in many respects^f particu- 
larly with regard to their armaments ; these were as 12*2.8 
in the Portland to 26.0 in the Vernon, instead of being 
as 14 to 20, the ratio of their tonnage, or as 15 to 24 
the ratio of stability which their respective dimensions 
might have given. In addition, the Portland carried 
S4 tons greater total weight, though she is 593 tons 
smaller. .The Vernon generally beat the Portland; bat 
in a sea, {even in the Mediterranean !) the Portland was 
superior. The Portland throws as heavy a broadside, 
within 32 lbs. as the Vernon, and is 350 tons of wood 
and iron less. I doubt not but that if the Portland's 
lines were enlarged to the dimensions of the Newcastle 
or of the old Leander (about 1640 tons) we should have 
a iaster^ and in every respect a much more efficient, as 
well as a far less expeunve vessel than the Vernon. 

Portland and Pique, —The most extraordinary case 
is that of the Portland. This ship with 120 tons less 
measurement than the Pique, carries 44 tons more ar- 
mament and thrdws a weight of broadside as 50 to 36 of 
the Pique. 8he also carries a total weight of provisions, 
armament and stores of 889 tons more than the Pique, 
and yet, judging from her diaraeter» and that of her 
sister 8hips4 she would beat the Pique in any weather, 
and certainly, without the slightest doubt-, in bad wea- 
ther; and this, let it be observed, is obtained with 160 
tons less timber 1 

It may then be fairly asked, to what useful purpose is 
so much timber expended in building such vessels as 
the Piqtte» Cambrian, and others of the same daas? 

• See Lecture II!. 
t Amongst other* the Portland's c<i[)per was quite old and 1o<m«. 
t WiochesUr and doiithaniptou, bolh tried and fatt ships. 

B 
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RaU-iyh and Coftstance. — There is a clear confession 
of the advantages of greater size id the alteration of 
the diinensioDS of this ship to compete with the Raleigh. 
In all reason the Veraon was too large for 50 gnii8,*aiid 
was 146 tons larger than the Raleigh, but like the rest 
of her kind, the Constance would not bear even an 
approach to a fair competition, so it was necessary to 
enlarge the Veriion s tiimensions in her.f If she beat 
the Raleigh under these circumstances^ there will be no 
merit in it. 

It has been said that undue fault has been found with 
the peg-top form for not carrying their weights, and 
that they already carried enough : possibly so^ but that 

is not the question. When models are being tested the 
quanuLies carried by each, whether great or small, ''only 
that these be pre arranged,) should be the same, — in fact, 
they should be alike on all points esoept in form. If 
desirable to try them with less or mote pnmsions aflber- 
wards well and good, but it is quite unfair to direct a 
ship to be built of a cerlain displacement, and then 
allow another builder to give his vessel \ees displace^ 
nient under ^rc«<er dimensions; thus for instance: it were 
easy to reduce the displacement of the Scout in a new 
draught, by which her stability and speed would be im- 
proved, and yet she should cany as large an armament 
and as great weights as the Rover, a lai^ ship.:^ It 

* )f r. Ffnefaam admlto that the Raleigh is too large for flHy gmui, 
hat it wen mlUr to make bcreuty a heavier armaiiicnt than a laigrr 

»hip. 

t The artraiitnge derived from pTPftter size i? great that I s'lall 
say the Cressy if a failure if she does not beat the Canopos upon every 
point, yet she is only the aixe of the Superb or Vangoard. But I 
bwre no doobt abont lier. aod mbcr feel that ehe will prnte to te tbe 
BaeetelUp that ever bore tbe Brttiab iag. 

I We bad DO difficulty In tbe Seont in beating tbe PybMtea, tboi^h 
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requires but little talent to design fast ships when a 
builder is allowed to keep his ship larger^ his sail grcatert 
and his weights less than his opponent^ yet this has been 
called eotiqteHHm, 

we carried proater weight**; both of thpie vps«ip!<? were designed by Sir 
Robert Sepping*, but the Scout was about forty tons larger tban the 
PyUidet. 



B 2 



LECTURE III. 



A yood form not the only requisite.'^AguXk, science 
may be exhausted in designing the immersed penrtion of 
the body, and yet, from the bad arrangement of the dis- 
posable weights, or from the introduction of unneces* 

sary weight into the construction, or from an ill-judged 
leaving out of that which, to s^ome, may rip}>ear useless 
or injurious^ though a main part of the design, the whole 
may fail of a successful result, 

I have no doubt but that under the guidance of sueh 
men as Phineas Pett, Ihe BemouilUs, Euler and others, 
the ornamented stems, and k>w heads were made main 
parts of the design, and the more surely will any one 
come into this idea, if he but enter into a few calcula- 
tions to ascertain the degree of balance which obtains 
in ships where these have been altered^ or dirown aside 
as useless, and no anangement made to substitute their 
efibets. II1U8, for instance, there was the Caledonia, 
characterised as haying every good quality, and yet she 
must be altered in the St. Vincent, but certainly not 
improved. The square forecastle was taken away, and 
a round one given her ; the head was raised, and 611ed 
in ; the head knee was raised and increased in weighty 
and the lines below^both forward and aft, were filled out 
So that if the weights in the Caledonia's hull were ba- 
lanced, (as we may presume they were by her character,) 
the St. Vincent's could not possibly be, for the increased 
amount of weight forward would be about 40 tons, 100 
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feet before the centre of grarily, in efleet » to 40 x 
lOOa = 400,000, teading to incveaw her pitebing, so 

that we have no right but to txpect that she would pitch 
the amount sliewn in her log, viz. 10", while she only 
scended 1**. But this increase of weight would aho be 
higher, about 20 feet above the centre of gravity, the 
efiect of which wooldbe 20* x 40 16000, tending to 
make her eranh, so that we need not be surprised that 
a vessel iMar/y of the CaledoniaV model should not be 
possessed of her good qualities, particularly as in addi- 
tion to these weights in the fore-extremity of the St. Vin- 
cent over thatoftiie Caledonia, thore are, chain gangers, 
iron hawse plates, chain gammomng, and chain instead 
of hempen oables. 

These have all been aggravated in the Trafalgar, 
which vessel having had a round stem given her^ has 
had the moments of inertia aft reduced, which would 
make those forward inure in excess. 

The disposition of weights in ShijKs not uudeii>iood. — 
This province of Naval Archiit( ture has been much 
neglected and much misunderstood, for though many 
have said (when spoken to on the subject) that they 
quite understood the principle which should guide the 
arrangements of these wetghts^ and have acted upon it 
either in the constraetion of vesseb or in their stowage, 
yet when asked lor an explanation of what they under- 
stood, they explained the principle of the connnon ba- 
lance or lever ; protitiug by this experience 1 would invite 
the reader to a mora attentive consideration of the subject 
as a most important and fundamental one. 

Apparmt €ontradieiums» — At the threshold of an 
inquiry into the practice of stowage we are met with 
the most opposite statements, officers of equal judg- 
ment stating what they call facts, yet seemingly irrecoii- 
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ciUible with each ether, and theiefore with truth— one 
officer stating, and truly, that his ship pitched, and fiat 
he trimmed her by the stei but that she pitched, worse 
than before, as the Java, Capt. Wilson; another, that 
his ship pitched and he trimmed her by the stern aod 
that she was much improved by it ; and truly, the difiS^r- 
ence not being in their facts, but in their mode of cor- 
recting the evil. 

In apparent opposition to thb we find that a ship may 
scend though the greater weight be forward, as in the 
Fox, the Cambrian, the Cleopatra, the Eurydice, and 
others. 

That a ship may miss stays uniformly, or be very long 
in stays, though a short ship, as tlie Pique}- and this 
though she may be in the same trim as regards difler- 
ence of draught forward and aft, as she was when she 
stayed better. 

A ship may not pay off in answer to her helm though 
sitting by the stern, as the St. Vincent. 

A ship may sail very well one commission and very 
badly the next, and yet each time have had the same 
line of floatation. 

A notoriously easy ship may be made uneasy, as the 
£ndymion was made. 

A ship may be made to sail nearly equally well in 
different trims, or similar ships in different trims ; thus 
the Canopus's best trim is said to be about 14 inches by 
the stem, and yet the best sailing trim of those built 
after her varies from 11 inches, as the Thunderer, to 
3 feet 1 in. by the stem, which was the Ganges^s best 
trim ; and in none of these cases is form necessarily the 
cause of the defective or different performance, for all 
may be the result of a peculiar disposition of the 
weights. 
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It tt quite poiftible by a suitable arrangement of the 
wdghtg in each case, mHU preserving the same Hne of 
Jloaiaium, to make a ship stay or wear badly (despite of 
every care in working her), to make a ship carry weatlier 

or loe helm, be easy or uneasy, steer ill or well, and oven 
a short ship may be made to take longer iii stays than a 
long ship. 

Mechanical principles of stowage sufficieut to eX" 
plain <A«M»^The ex^jlanation of all these cases is easy 
upon mechanical principles. 

A ship under all circumstances is hfalee baUmcti and 
this in a great degree because of the situation of the 
bowsprit [jrojecLitig out at one extremity without a cor- 
responding weight at an equal distance at the opposite 
side of the as^is, or point of suspension. While reuiaiu- 
ing at rest, a greater ireight at a less distance will ba- 
lance a less weight at greater distance, but when set in 
motion the balance no longer o!>tain8, for the weights 
under% this latter circumstance act according to the 
squares of their respective distances from the axis. 

The principle apprml in a liinitcd irai/. — This prin- 
ciple has been applied by lieniouUi, Euler, liou^uer, 
atld Cha])man^ but in a limited way. 

A part of Mr, HenwootVs proposition. — Mr. Hen- 
wood, of the late school of Naval Architecture, proposed 
that this principle should be applied not only to the 
stowage of ships, but also in the designing, as early as 
1833; why that portion of it which is applicable to all 
ships has not been adopted, is dithcult to say, unless 
indeed it be that it has not been understood; but even 
this amounts to culpability, for it ought to have been 
thoroughly understood, at least by the surveyor s depart- 
ment. 

Ertoneotts views of stowage, — It has been imagined 
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that all the Decessary conditions of trim were fulfilled 
if the vessel were brought to a certain line of floatation 
and if on the stowage being completed she was found 
not at that line, 2 or 10 tons more or less were shifted 
50 feet, or 50 tons were shifted 2 or 10 feet, indiffer- 
ently (the effect on the line of flotation being the same), 
without supposing the effect on the ship*s motions to be 
different, whereas the effect on the pitching motion in 
the one case is 25 tunes as much as the effect on the 
same motion in the other. Thus when tfae Porthmd 
was about to sail with the Vernon, it was found that she 
was not by some considerable quantity, at the same trim 
as her sister ship the Winchester, and time not admitting, 
6 tons of ballast was shifted from about 3t) feet abaft 
the centre of grayity^ to SO feet before the centre of 
graTity, the effeel of which would be 

On the Trim. On the pitching:, tu increase it. 
50 X 6 = 300 30' X 6 = 5100 

20'' X 6 = 2400 



Toua 7800 

Had this been effected by shifting 60 tons 6 feet fore- 
ward, and then \\ tons 89 feet aft., the trim would have 
been obtained and the pitching tendency not increased. 

Oil the Trim. On the pitcliing motion. 

fiO X ^ = 360 forward. 60 x 6' =^ 2160 
39 X 64 = 58.5 aft. 39$ x li " 2135 

The rt'(|uisitequaijtity 30 1 .5 Practically nothing 25 

Mr. Henwood's principle more fully stated, — Let W 
bahince on the lever a ^ F being the fulcrum or 
centre of rotation. The moment W x F a = x 
F ft. Suppose the lever to make one complete revo- 
lution, then velocity of W : velocity of W/ : : circle a e : 
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circle bdit FatF 6, — th« motnetit ( W x F ii) x 
locity of W s e^et of W in motion ; a moment (W, 
^ P X velocity of « eflfeet of in motion, or 
momentum of W =s W x F a* and momentum of 
= X F ft*. Hence it appears that the effect of any 
rotary weight is as its moment x its velocity. Suppose 
W placed at c, and 

Let W » 14, Fc » 2 7, F6 = 4 

Moment W » 14 x 2 » Moment W, » 7 X 4 

Moment of inertia W ]4 x 2 x 2 56 

W,«7X4x4-ll2 
This is stri<3tly the case of a ship if the weights be in 
the inverse ratio of their distance from the centre of 
gravity, or centre of gravity of displacement, (they being 
both in the same vertical plane), they will balance, and 
therefore a ship may be brought to a given line of 
floatation by an infinite number of arrangements of the 
weights, but when in motion, all difiering in their eflfocts. 
The eonsequenoe of tfab is, that similar ships may sail 
about equally well at different draughts, forward and 
aft, or sail very unccjually at the same draught, as the 
Canopus, Asia, Thunderer, Monarch, and Ganges, or 
sail very unequally at the same draught. 

This law equally obtains, though a vessel should 
describe only a small arc, which is the case in pitchiug. 

A pari of Mr* Henwoo^t principle iUmtrated. — 
few cases illustrative of these elects, may make the case 
more clear. 

Case of the Scout. — The Scout sailed very well in 
the North Sea, and received a very high character from 
Captain Hargood, was sent to the Mediterranean, where 
she had a false stem given her. Sailed with the Colum- 
bine, and was much beaten^had thb fislse stem removed 
when she was paid off; met the^Columbine again, when 
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there appeared to be little difference between them, the 
Colttmbine baving the advantage ; after this there were 
some weights shifted aft in the Soout^ and she met the 
Columbine a third time, when it was said by the officers 

ol the Columbine, that the Scout had weathered, but 
that the Columbine had fore-reached- The Scout's 
copper at this time was very much worn, but the Colum- 
bine's was comparatively new; the. trial, if it maybe 
strictly so called, was very shorty but siifiicbnt to shew 
the effect of weights. 

A solution of the ease. — If we suppose the false stern 
to have been 15 cwt.,* situated 60 feet abaft the centre 
of gravity, its effect to make her scend would be 
60« X I tons = 2700. 

Case of the Ospretf* — The Oeprey was much beaten 
during the Brig trials, went to India, was re-stowed, and 
now proves herself to be quite another vessel as to ease 
and speed. She sailed with the Wolverine, and be«t 
her every trial but one, and that was on the occasion of 
their getting the Wolverine's spare topsail yards in board, 
the effect of these to reduce her scendtng would be 
about 40* X i ton 800. 

Case of the 3Vff/a/yar.—- The Trafalgar was slow 
during the August cruize, had her masts raked,*!* and 
took a better placet all through the October cruize ; the 
effect of raking her masts, wuuid be to increase the 
moments of inertia aft. 

Again, on the 3rd of October, the Queen, during the 

* 1 bave be«rd that her tpcre breaching* and tackles were kept in 
it, in that eaae, it would be much heavier. 

t Her momeati of inertia aft were likely to be defieient becaii«« of 
her round atern» and because of her bread-room tieing carried furUicr 
forward* 

t A better plucu with rcfoi encc to the Rodaey as well as the Quccii, 
the latter was much affected by the sea. 
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forenoon's trial, had her hammocks down, and she beat 
the Trafalgar 380 fathoms to windward ; at 12 o'clpck 
the Trafalgar asked and obiaioed (lemiuiioii to get her 
haininoc]i« down, and ihe beat the Queen 1900 fathoms 
to windward. ^ 

Solution of the Trafalgar's case. —The hammocks 
were 10.5 tons, and they were* dropped down abuut 33 
feet, the effect of which would be 33« x 10.5 = 11434, 
tending to incrcfise her stability, and reduce her lurch. 

Que of the £ndymum, — The £ndymion sailed re- 
markably well during the American war, but her mam 
and mizen masts were vertfmuch raked. She sailed 
well in the Mediterranean, (though not so well as pre- 
viouslyt) but her masts were nearly upright ; however, 
on one occasion, she carried her bowsprit away, in con- 
sequence of which she had to shorten sail^ and fell much 
to leeward of the fleet; they put the cap on the stump, 
and made sail again ; she was courses down to leeward 
when the signal was made for the ships - to make the 
best of their way to Malta, yet she was the second ship in, 
and vcrj/ little after the Vernon, though she had to tack 
to fetch up to the port. In all probability she was 
trimmed the same as when she sailed so very well, but 
that the moments of inertia aft were deficient, because 
the masts were not raked ;% but it is equal whether weight 
is carried aft, or taken from forward^ as was the case in 
the Endymion latterly. 

* Screral hammock* were taken iiidiscrimiaately, and weighed for 

•u averngp. 

t Jutlgiug from the acL'oiint!> of lu r sailing Uuriiig tUe war. 

X The weight must liave btt-u further uft to arrive at the trim, the 
masti* being upright the fault coneieted is ehifiing a large weight a 
unall dbUnce, inetead of an equal weight to that of the oiants the 
tame diNtaiice all, at they were brooght forward by being upright. 
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' ^ Solution of the Endymions ease. — We may assume 

llun she lost 1 ton off her bowsprit^ and that fram lOO 
feel before the centre of gravi^ ; and that her main-mast 
had its centre of gm^ty earned aft 7 feet, and that of 

the mizen-mast 10 feet, the effect of these would be 
♦ about — 

Main-mast * lO^ x 3a tons = 3500 
- , Misen-mut 13« x 25 ^ 4225 

Total effect 7725 

The effect of the reduction of the bowsprit would be 
1(X)» X I « 10,000, each tending to increaae the pitching, 
and when removed, to decrease it. 

The erroneaua idea that a vessel with a fine bow muti 
neeessanly pitchy comhatted hy ehewmg thai which oeea- 
« siotis it when it does occur, — It is not because the bow 

r is fine that a vessel pitches, but because o! tiie improper 

arrangement of the weights. Suppose a vessel with a 
fine bow, and an after-body not more fine, then the 
centre of gravity of displacement will be nearly amid- 
ships, (if trimmed nearly on an even keel), and the 
amount of weights in each will depend upon their dis- 
tance from the centre of gravity. 

' Suppose this vessel t<o hv of 2000 tons displacement 

on an even keel, the centre of gravity of displarpmeot 
in the middle of the water-line, (which suppose 170 feet 
long) the hull 1000 tons, and its centre of gravity in 
the same yertical plane as the common centre of gravity 
of the ship and weights ; let the weights be collected on 

■<r the horizoiital plane in which the centre of gravity is. 

The weight of the bowsprit and jibboom, with gear, &c. of 

• Tlie distance the centre of gravity is moved do«» not give enough, 
tMOMue th« «(l^t of c»eb periion sf the niMt v«ric» m tbc m|uri« oI tkt 
diitanee. 
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tuch a vettel wQiitd be about 12 tons, nituated 90 feet 
before the centre of gravHy ; and suppoee the weighti 
arranged as follows 

504.8 tons, 50 feet abaft the ceotre 25,240 
and 483.2 tons 50 feet before the centre = \ 24, 160 
12 tons 90 feet before the eentie J 1*080 

These are equal ; but the moments of inertia are very 
diffiirent; for 

50« X 504.8 » 1,262,000 

and 50> X 483.2 + 90^ x 1 2 » 1,305,200 



An excess forwsrd, tending to mske the ship pitch 43,200 

This may be corrected by placing 

496 tons 50 feet abaft the centre sm 24^000 

r23 729 

492 tons 48.23 ft. before the centre « 



12 tons 90 feet „ „ » 24,809 

CSonsequently the ship will remain in the same trim^ 
but the moments of inertia being now 

50* X 496 eft » 1,240,000 

48.23^ X 492 + 90^ x 12 forward » 1,241,592 

1.592 

A small excess forwatd, which, found to be injurious, 
may be further corrected by shifting 5 tons SO feet afi 

from the centre of gravity, and 25 tons 4 feet forward 
from the same point, then we should have 

Aft 1.240,000 
20* X 5 — + 2t000 

1,242,000 

and forwsrd 1,241,592 
4« X 25 + 400 

Practically the same. 



1.241,992 
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A similRr balance of the moments of inertia might be 

obtained by spreading the after weights further att, 
which may be done in many ways— by ballast, or hy 
raking the masts coasiderably, as was done in the Mada- 
gascar* 

JElhwu&us vUw» eoneerninff the effect of gimi^ an 
inereaeed volume to the fore body, — ^If a vessel with a fine 

bow pitches, it has been thought that the evil may be 
corrected by adding to the volume of the fore body, and 
thus increasing its " buoyancy this is an error, and 
wherever pitching may appear to have been thus reme- 
died, it has really been effected by the weights, and not 
by the increase of volume. Let It be granted (for the 
sake of ai^ument), that by the increase of volume there 
is obtained an increase of " buoyancy a third of the 
increased displacenieiit must he allowed for the weight of 
the additional material used in giving that increase — 
thus, suppose 70 tons given 60 feet before the centre of 
gravity, and that the ship previously had 1500 tons; 
then 50 tons only would be available as displacement, 
20 tons being the weight of the material. The effect of 
this would be (supposing the centre of gravity to remain 
constant), 50 x 60 = 3000, the amount at rest. But 
the moment of inertia of the 20 tons of material would 
be, 60^ X 20 = 72,000, or an enormous excess to increase 
the pitching ; but happily these mistakes in some meu' 
sure correct themselves — yet not entirely, or only by 
creating other evils — as I now propose to shew. 

Somewhat the case of the Fox. — Suppose a ship of 1500 
tons total di^splacement, with a fine bow to pitch, and that 
70 tons are to be added 60 feet before the centre to correct 

* Which is impossible, because if there is an increase of buoyancy, 
ttnlcM tiMra b a corretponding incieate of weight put in. a greater por- 
tion of tbe bow of the vessd will float np ont of the water than befom. 
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It : we must suppose her balanced^ as I. have ahewD. that 
nothing can be more easy tbaii to balance her; let her 
centre of gravity be in the middle, and the centres of 

gravity of the fore and after ends to be situated respec- 
tively 50 feet each from the common centre of gravity, 
800 tons the weight of hull, situated in the middle of the 
length ; the first effect of this would be to alter the posi- 
tion of the common centre of gravity. 

Moment of V, New DIsp. ft. in. 
60 X 70 ^ 1200 -i. 1570 = 2 6 change of centre of gravity. 
Moments aft r)2 6 x 350 tons -f 2.6 x 800 = 20,570 
Moments forward 47.4 x 350 4. 57.4 x 20 + 27*4'" x 

100 » 20,468 

These moments being equal, the ship will be in her 

original trim. 

But when she is set in motion, the eifect of these 
weights will be 

Aft "SO* X 350 + 2T6«"x 800 = 973,668r 

Forward 47.4^ x 350 +^.4* x 100 57.4' x 20 = 947,390 

Excess aft tending to make her mcend = 26,368 

Such was the effect in the Fox, she seended with vio- 
lence. It may be asked, how is this evil to be remedied 
in ihe Fox? If her original line of floatation were to be 
preserved, a balance could be obtained with great diffi- 
culty, by putting weights further forward than the new 
displacement— but as this would not be desirable, it is 
better to let her come by the stem to the amount which 
80 tons of this new displacement inll bring her. 

* In the Fox a greater weight was put at a le&i distance than the new 
ditpteeenent, at I havt done here to Uliutnte her case better. 
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"Iha iuomenU at rest would bo 
ft tentba. tons. ft. tenths, tons. ft. tenths, tons. 
Aft 51 5 X 350 + 1 55 X 800 = 48 45x350 

ft. tenths. ton*«. ft. tons. 

58 55 X 20 -i- 49 X 23.8 
And she would at about a foot more by the stem than 
previonsljr. 
The moments of inertia would be 

Aft dTs' X 350 + rW X 800 " . 046,680 

Forwird 48l45* x 350 + 5855^ x 20 + 49* X 23.8 ^ 947,000 



A slight excess forwwd, whieh I think is desirable.* 

EoiU of Mueh alteratUnu a$ that in the Fas* — ^Thos 
do tons of that displaeement whieh the Fox leceiyed 
had better been placed at once above water, where it 
must eyentually come before she becomes an easy ship, 

but had still better not have been given tier. For 
1st, it ha* increasecl tlic weight, and, therefore, the mo- 
ments of inertia of her extremities, coDsequently her 
angle of pitch and scend must be greater than previously, 
even though reduced to the smallest quantity that ba- 
lancing can effect; 2nd9 her stability as deriTedftom form 
must be decreased by the new displacement giyen her, 
therefore she must have more ballast than foniierly ; 
and 3rdly, her gun plattonn cannot be so nearly hori- 
zontal, she being brought by the stern to obtain ease. 

It is true she may sail better for it, but this increase 
of speed might have been obtained without alteratbns 
contrary to established principles. 

* TIm aetfon irfthe wster Is wuon telenie forward Uian sft, fSuu^fan 
tbe weighto forwinl msj be (I mpiMMe) d^tly In eseew witli mItsii- 
tagc 



Digitized by Google 



* 



65 

Solution of the Java's case. — The Java was of about 
2000 tons displacement; nearly 1000 tons of this is 
weight of hull, situated *two feet before the middle of the 
lengthy which was 172 feet; the bowsprit was about 12 
tons, 90 feet before the centre of gravity, which was, 
say, two feet before the middle, suppose in addition, the 
weights to have been situated as follows:-— 

Aft. Hall. Forwsfd. 

5 i feet 1000 tons 52.05 90 liMt. 
490 tons • 498 tons 12 tons. 

The moments aft==26,990, the same forward 2a,990. 
But the moments of inertia are : — 

Aft . . . 1,278,000 

Forward 1,448,000 

Excess forward, (and she was found to pitch) 1 70,000 

All her ballast was shifted aft to correct this 
fault ; let it be supposed that 100 tons was shifted 
100 feet aft from the centre of grafity of fore-body 

100xl00«l,000 ^^^^5 feet; the centra of gravity 

will be this quantity further aft, and the moments of 
inertia will be — 



Aft 51— 5tx4.90+48— 5*x 100^1,269300 

Forward 52+5«x 4984-90 X5*x 12+32 x 1000= 1,865,000 

595,200 

Hie excess forward neariy three times as much as 

previously. Similarly also on board the Java, they 
shifted all her ballast aft to correct the pitching, and they 
increased it. 

Much judgment necestaty io obtain a saHsfactory iv- 

* It is generally a««8omed to be io the middle of the length ; thv, 
however, does not affect the argument. 

W 
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wit, even when adding a small weight, — All other things 
being equal, the greater weights a ship has to carry the 
less chance there is of her being &ft» yet there are eir- 
etnnstances under which an increase of weight will canse 

a ship to be faster; if, for instance, a ship pitches or 
scends much, and this be corrected by the introducLiou 
of a weight, she will sail faster ; but this must be done 
with judgment, as the same alteration in the line of 
flotalaon need, not necessarily produce the efftct. Su^ 
pose, then, a ship of 2000 tons displacement to pitch ; 
1000 tons of this is the weight of her hull with its centre 
of gravity situated in the middle of the length, and the 
bowsprit 12 tons bO feet before that ; suppose the weights 
as follows ; — 

Aft» RtilU Forward. 

50 fset 1000 tons 50 feet 80 feet 
S03.6tonB . 494.4 tens 12 tons. 

Homente aft 503.6 x 50»484.4x50-)- 12x80. 

But the nuiments of inertia are not equal^ therefore 
she pltdbei — 

Aft 50«x 503.6 « 1,259,000 

Forward 6O2 x 4 84 .4 +80« xl2 « 1,^87,000 

Exeess forwsrd to amke her ptch • 28,900 

If 30 tons be added 25 feet abaft the centre of gtmtff 
the effect will be to shift that centre— 

dOx 25»>750 which ^»«37 

Moment of inertia^ 

Aft . . 5b— .37»x503.6-i-25-.37*x 30= 1,258,180 
Porward 50-f.37*x484.4+80+.37*x 12+.37*x 1000« 1,297,896 

A greater excess forward, (and abe would pitch more) 39,716 
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Whereas, if the same quantity (nearly) were added 65 
feet abaft the centre of gravity, the efifect would be to 
correct the evil compkiiiid of-*^ 

Fett. 

* ™ ... 2,033.6 , Uhe centre of grafity 
31.0x656-3034 wbieh 1.0001 ^ 

The moments of Inertia aft would be ; — 



Aft 50-1* X503.6+65. 6^1^x31. -^1,340,000 
Forwaid 50+l*x484.4-HB0+l*x 12+2000»1»340,800 

Slightly in exoeM forward* (a» it ought to be) 800 

The action of the water being more intense fofward 
than aft. Her motions would be so much lessened by 

this additional weight that she would sail faster. 

It is not an jincomraon practice for weights to be 
shifted in order to trim when sailing, oi* with a view to 
correct the defect* of depression of the bow by the press 
of sail from an idea of keeping the ship at a line of 
flotation, which will present Uie least area of midship 
section ; this, however, is generaOy a very secondary con- 
side ration ; for though it be true (all other things being 
equal) that the smaller the area of midship section the 
better, yet any good that might arise from its being 
small, will be overborne by a bad arrangement of the 
weights, and a bad arrangement of the weights is almost 
certain of being arrived at by sueb trimming, as a few 
out of namberless armngements will suffice to shew. 

Suppose a ship of 1000 tons displacement 150 feet 
long ; the weight of hull .300 tons ; its centre of gravity at 
the middle of the length ; the common centre of gravity, 
sappose^ to be two feet before that, and the bow^rit, &e. 

* This )n a defect when it occurs tn any ap^^eiaUe ezteat^ tUMi vitiA 
from a deficiency in longitudioai stability. 

F 2 
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to be 83 tonft 80 feet before the common centre of 
gravity ; we mnst suppoee her balanced by the femaimng 
weights as follows, 50 tons situated in the same per- 
pendicular plane as the centre of gravity of ihe hull. 
Moments Aft 179 x 38.1 +2 x 550 r» 7,920 
* Forward 260 x 28 + 80 x 8.3 _ 7,944 
Mo. of Inertia Aft 179 x 38". + 22 x ^ 262,000 
Jjorward 282 x 260 -f 80« x 8-3^ = 262,060 

Sligtly, greater aft . 60 

Suppose her much pressed, and 25 tons shifted 40 
feet aft, from the centre of gravity of the fore-body, 
then the moments of inertia would be 

Aft . » 247,300 

Forward . ♦ = 243,056 

4244 

Excess aft, so that she will scend, and may Pteer easier, 
but will be more leewardly. 

If 50 tons be shifted 20 feet aft, from the same place, 
then the moments of inertia will be 

Aft . 248,000 

Forward . «b24Q,100 

The balance will be preserved, and the ship may sail 
better for the change. 

If 60 tons were shifted 20 feel aft from the centre of 
gravity of the after-body, the moment of inertia would 
then be:— > 

Aft . • « 344,750 

Forward — « 395,285 

50,535 

* The wd^t and dlilaiiee are quite arUtnuy, jet a» truly illustratt 
tlM aifament as if tbiqr w«m taken IWwn an aetnal deiigii at vetieL 
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Such an excess forwatd would cause the ship to pitch 
to a frightful extent. 

And if 25 tons were shifted 40 feet from the centre of 
gravity of the hull, the moments of inertia would be:— 

Aft . . = 291,525 

Forward . 395,285 



103,760 

So great an excess forward that she would pitch to an 
enormous degree. Though these effects in all four cases 
are so different, yet the effect on the trim (as regards 
difference of draught forward and aft) is the same. 
Lastly, suppose 5 tons shifted 40 feet aft from the centre 
of gravity of the hull, which is in the middle of the 
length, and the moments of inertia will be: — 

Aft . . . = 270,030 

forward . . = 265,285 



4,745 

Excess aft, consequently the ship will hare a tendency 
to scend, which will certainly increase the longitudinal 

osciilaLions and retard the vessel. 

From the foregoing calculations it may be perceived 
that it is a very great disadvantage to a ship of the same 
length as another to have to carry a greater number of 
guns,* as is the case generally in the old ships as com- 
pared inth the new. The St. Vincent and Queen may 
be taken to illustrate this. The moments of inertia of 
the folIowiTig guns will give some idea of the amount of 
this disadvantage. 

* From t]i« nceewlty of btvlng a eertefn qnantity of room for worii- 
iog Ibegotu in, the greater numlMr muft be placed more toward* tb« 
txtremltiet. 
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St. Vincbht. 




• 


Dili, from 


Weight. 


Moment of 


Dill, from 


Weijht. 


Uottuntt of 




Oeptnof 


latttta. 


Centre of 








(Cirt.) 




GrftTity. 


(Owt,) 




2 foremtt Iwr-dkgans 


79.4 


56 


703,848 


77.5 


56 


660,352 


2 nftermost ** 


90.0 


56 


907,200 


8C.0 


56 


828,342 


2 foremoat middle 


85.7 


50 


731,400 


83.4 


56 


778,960 


« uteriuOsi 


95.0 


50 


992,500 


79.0 


56 


698,992 


2 IbranMt main " 


79.4 


41 


515,288 


77.5 


41 


483.472 


2 aftemott main '* 


99.7 


41 


815»080 


85.9 


41 


604,990 








4,578,316 






4,045,114 


Excess in St. Vincent 






4,045,114 








tending to increase 
har angle of pitch ft 


I- 




~633.202 























and the moments of inertin of eaeh of 80 more in the 
8t. Vincent are greater than the momenta of inertia of 

each of HO more in the Queen. In addition, the St. 
Vincent hay 10 more in number though a smalier ship 
by 438 tons. Their dimensions being — 

Length. JBreadtb. Tontmfie. 

St. Vincent 205 feet 53.6 2602 

Queen '204 60 3100 

The question is not whether of the two the St. Vin- 
cent or the Queen is of the better model, for their models 
eannot be directly compared mider eziating drcam- 
stanoest'^ but whether the model of the St Yinoent is 
•nch that she wilt rise superior to her many disadvan- 
tages. 

I shall explain up<)n these principles the case of the 
St. Vincent. 

Admiral Bowles, in writing of the trial between the 

* Wh»ii tlicee diipftritles ne aHlowed Ibr, Ihcm can tit m nsionftUe 
4e«bl M to wbldi le of the •nperlmrM^i, I wdl my that the St. Vincent 
it the wpeHor ship also. 
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Queen, Caledonia^ and St. Vincent, ^ays, *' I will there- 
fore only add, that, consideriug the defect princlj ally 
complained of is her slackness of helm, it is very re- 
markable how #9U she stays under difficult drcum- 
aUiioe8» and 1 was tNurtiQularly sinick by observing her 
tecked yesterday against a be^vy bead swell, when she 
and the Albion, without hauling down their jibs, came 
round with perfect eajse, while the Caledonia and Llic 
St. Vincent were, with their head-sails down, nearly 
double the time in stays." 

It is clear from this that the St. Vincent could not 
have been what is called ardent, (that is^ having a ten- 
dency to come up to the wind, because of the resultant 
of the water's pasmng before the mean direction of the 
sails), or she would have come round quicker, and this 
conclusion is justiiied further, by tlie fact, that though 
she sailed well in light winds, a little oti' the wind, when 
hauled close to the wind she fell to leeward, and I have 
been led to understand that in light winds she carries 
lee-belm ; this is most likely, as her masts are all far- 
ther forward than the Queen^s, the fore-mast being about 
1.4, and the main-mast 7.5 feet, and the mizen 6.70 fei^t, 
but the St. Vincent is said to be ardent in strong winds ; 
this is true in the sense of carrying weather-helni, and 
the alterations which have been lately made in her have 
been made with a view to correct this so-called ardency, 
I say so-called ardency, for it was due to the circum- 
stance of her pitching so mu^h more than she scended, 
and the true remedy would have been to have prevented 
the pitching. 

On the 19th of July she beat the whole squadron 
much, and again on the 22nd of July, while she seems to 
have done least at the latter end of the eruiae ; her angles 
of pitch and scend were nearly equal at fifst, but after- 
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wards her angle of pitch was increased to JO", while that 
of seend was only l^: on the 22nd of July, the last 
day she did at all well, they shifted 9 tons of bread about 
40 feet further forward, the effect of which would be to 
increase her pitching; tins efiect would be represented hj 
about !06« 9 — 66* Jf 9 == 61,120, though her trim 
would not be affected one inch; there was such' an in- 
crease of the angle of pitch on this day in their register 
that I was induced to ask the cause, and was told that 
they had shifted the quantity of bread meDtioned ; this 
was afterwards shiflted back again, but there was a daily 
cause tending to increase the angle through which she 
pitched ; the water used on board was about 4 tons from 
about 80 feet before the centre of gravity, or less ; her 
wet and other provisions amounted to about six-tenths 
of a ton, say 40 feet, abaft the centre of gravity^ and the 
bread to about ibur-tenths, 105 feet abaft the centre. 
From which we bare 

BMeeu 
Atrett. In. motion. 
Bread A of a ton 105 ft. 42 4,410 

Othsr promiont .6 », 40 „ 24 960* 

66 5370 

Water 4. tons 30 „ 120 3600 

54 1770 

1770 is the daily eflfeet tending to increase the angle 

of pitch (supposing the centre of gravity to remain 
fixed*) because the moments of inertia of the weights 
in the after-body were daily decreasing by that quantity 
more than were those in the fore-body, which would fully 
account for the fact of her angle of pitch being at the 
* It duel not titer much in this cue. 
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end of the cruize lO", while that of the 8cend was but 
lo ; but in addition 54 was the daily increase of tho 
moments aft^ because of the greater reduction of the 
weight forward by the consamptioo of water^ the effect 
of which was to bring her more by the stem,* and to 
carry the centre of gravity further aft, the effect of 
which was to increase the moments of inertia of the 
bowsprit, fore-mast, anchors, &c. forward, which was ano- 
ther reason why her angle of pitch was greater : — further 
her tendency to pitch in the first instance must have 
been great from the circumstance of her mast being so 
forward (an evil which exists in most of our old ships.) 

The effisct of increasing the angle through which she 
pitched to 1 0°, while the scend was only i , would be to 
inake lier carry weather helm on a wind,t and steer badly 
off the wind, for as she pitched she would immerse the 
bow and emerge the stern, say]: 7 feet at the extreme 
of the pitch) this would be a difference of draught of 14 
feet, wemay say the mean immersion forwaid, when pitch- 
ing thus, would be equal to 7 feet ; now it is said,§ that 18 
inches immersion alters the position of the resultant about 
12 inches; the resultant would be cakiicd forward in the 
case above stated, 4 feet H inches ; whereas, if the angle 
of pitch and scend were equal, then as the centre of 
gravity is before the oentre, the resultant of the water 
would rather be brought afit, ao that if she were balanced 
80 as to pitch and scend like quantities, her moments 

* She waa found on lier arrival to be more bjf tbe stern tlien wImo 

she started. 

t J^lic w Jill 1 not lulch much in compurativil> smooth water, therefore 
would not carry weather helm ) she was not said to dO SO lit Itght winds, 
but the reverse. 

X tO> would gire 16 bot I take 7 feet as a mesn. 

I By MBits de Golmpy, • Frmh writer on Kavd Aretaitcctyfe, as 
derived hwx exact eipeiiment. 
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of sail might be brought aft (advatitftgeoudy) 4ft. din. 

But there is a fartiier reason ior her carrying weather- 
helm ; when on a wind she would tend to incline to 
her sail ; I say tend to incline, for it is found that when 
the bngitudinal indiDation is a nuudmum the lateral 
is a miaunum, so that as she pitched she would be- 
eome upright, but when she came to the horisoutal sh^ 
would again Incline to leeward ; the effect of this wonld 
be, that inclining laterally at the commencement of 
the pitch, the action of the water on the lee-bow and 
side forward would be so much greater than that to 
windward, that her bow would be pushed up in the 
wind ; which was the eflfoct complained of. Now the true 
femedy for this would have been either to have shifted 
the masts, or to have lengthened the bow ; if the bow 
had been lengthened 7 feet on the water-line, sufficient 
buoyancy could have been given her nearly to balance 
the moments of inertia, the pitching and scending would 
have been equalised, therefore there would not have 
been anj tendency, or not much, to carry the resultant 
of the water forward ; the increase of lateral area fore- 
ward would have balanced the sail far forward, as it 
now is, and have corrected the tendencv to carry lee 
helm in light winds ; besides which, this alteration of 
bow would have increased her practical stability, given 
her a better form of bow for speed lind weatherliness, 
and would have been a valuable experiment at a small 
cost»* 

Or if her masts had been shifted farther aft, the 

Fore-mast • , 2 feet, 
Main-mast • * 6 feet, 
Mixen-mast • 7 feet^ 



75 



this would have btoixght the moment of sail less far aft 
than it is in the Qneen, whose masts in addition to being 
much further dt were very much raked, — and yet I 
believe her point of sail was not too far aflt. 

The reduction in the moments of inertia which this 
shift of the masts would niake, would not be equal in 
effect on the motion to the aiae tous of bread, which 
were shifted about 40 feet. 

Ad allowance should be made for her change of trim, 
and alteration of balance, owing to the consumption of 
water before alluded to, else she should be so stowed* 
or consumed as not to alter either the trim or the ba- 
lance. And clearly she would be the better for a per- 
manent weight in her bread-room ; it need not be large 
but far afl. Instead of either of these they have added 
fiUse keel iUghtfy tapering forward, the effect of which 
will be (unless they rake the ma8ts»t or alter the weights) 
to increase the evil of lee-helm in light winds, by carry- 
ing the resultant of the water aft a litikf as the keel 
only tapered slightly, and to increase the weather-helni 
when there is more wind ; for by increasing the incli- 
nation, the action of the water» as I have before shewn, 
on the lee side, is increased over that of the weather, 
and the bow is pushed up towards the wind. 

The effect of the i$U!reette of keet m stability^ to tn- 
crease it, may he thus explained. — The resistance (if 
uniform) on a plane, may be considered as collected at 
the centre of the plane. 

* This is an arrangement which all ships require to have made in them. 

t Oontidenble rake wan given to the fore-mast, by which, I think, 
Um eeitve <if eflbrt of fbe sail on it must lut? e been eenried aft Ibur or 
five feet, and the weight of the mast with it; if they have taken other 
weight* alt alao the wHl be improved ; thb it alinoit to be laneiited, a» 
wo ahall hardljp loe all the ill dfectt of the Increafe of keel. 
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When a ship is sailing with a side wind, part of th« 
effect of the wind is to drive her to leeward, and the con- 
sequence of which is, that her course is oblique to, and 
to leeward of the middle line. This line is called the 
line of leeway. This &Uing, or being forced to leeward • 
causes an increase of force on the lee side over that of 
the weather; this excess may be conndered to be acting 
at the centre of the yertical longitudinal plane, and if 
below the centre of gravity, its tendency must be to 
incline the sliip ; this centre is always below the centre 
of gravity in men-of-war^ therefore, the more the depth 
of this plane is increased the mora the centre of resistr 
ance is carried down, and the more also the vessel will 
be inclined ; keel^ therefore, should not have been given 
to a ship said to be wanting in stability.* It is further 
objectionable as it decreases the facility of docking, and 
going out of harbour, Slc. 

Weights situated transversely from the centre of gron 
vitff referahU to this hw^ — This law equally obtains 
with respect to the position of weights transvers^ely, and 
to the motions of a ship round her longitudinal ans, but 
as tlie sides are similar, and similar weights are situated 
at similar di-tances on those op[>oslte sides, the question 
in this case U not whether the moments of inertia of 
one side are greater than those on the opposite9t but 
whether the sum of the moments of inertia are the 
smallest that will consbt with the other requisites. I 
say the smallest possible, because in proportion as they 
are great, the hydrodynamic or practical stability will 

* Which is true in some rcspectt, yet not in otihm»wlie]i compared 
with other uhlpt. For the hu enot^b liability when thty tasve not, 

•nd the reverse. 

t They may be so, uf course, but it seldom h so, frum the tetj gtns- 
rally »iroiIar«rruogcineDt9 of the weights on each side. 
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be decreased,* the vessel will roll through large arcs»and 
the strain on the fabric, will be increased. 

Professor Main's experiment — The effect of the 
weight of the sides being extended out may be illua- 
trated by the following simple experiment, suggested by 
Professor Mein.f 

Two bars, one 6 feet long, the other 3 feet, were 
placed on the same axis with weights at their extreme 
ends, so that either arm of one bar would balance either 
arm of the other were they cut in two and joined. The 
bars were tied together with a single twine, with a bit 
of hemp moistened with spirits of turpentine between its 
threads, which was set fire to at the instant of making 
the bars revolve on the axis. The bars revolved together 
till the twine was burnt, and from that instant the 
number of revolutions of each bar were counted ; a mean 
taken of several trials, shewed the number of re?ola» 
tions of the long liar to be to those of the short bar as 
3.5 to 1. 

Making due allowance for (riction, and resistance of 
the air, and the accelerated motion of the short bar 
through its being tied to the other, it is to be concluded 
that the same moving force produces four times as great 
" angular Telocity/' and therefore of momentum, in the 
long bar as in the short bar. 

Mr, Hemooo^s experimeni, — The same law^was also 
practically shewn by another experiment with two mauls 

♦ 

* The only ezneptlon to tbte fa wlien tbe mter h f ItMy tmootli and 
wboa the iolid* netri ■bove mad bolow the weter-Uiie are w newly 
cqvaly ■• not to eaaieevbe of the centre of gnvily^ wlien the veiael 
indinei. If thete toUdt eie Bokjmwtfeali^ equal, then in addition to a 
fmooth sea there mutt be a anifimn praienre ftumi the tail, which eta 
enily be with a tide wind. 

t Of the College at Portsmouth* 
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itted to as to strike on bobs. Holes were bored with 
the utmost precision in a block of wood of adform soli'* 
dity, and copper bolts cut ' from the same bar, were 

driven two inches each into the block for ihe experiment. 
The two rnaiils used were 13 lbs. each, one fitted to 
descend by izi avity in a circular arc of 3 feet radius, and 
the other a 6 feet radius. It is well known that a heavy 
body let fsli from a hei^^t of 1 foot, aoquires a ▼ekMsity 
of 8 feet a second; if it descend 4 feet it acquire a 
velocity of 16 feet, and if it descend 16 Iset a Telocity 
of 32 feet The object in the experiment was, to make 
the maul with the 6 feet radius strike the bull with pre* 
cisely twice as great velocity as the maul with the 3 feet 
radios shonld strike the bolt : accordingly, it was neoos* 
sary to allow the 6-feet (lad.) nuuil to descend firom a 
height of 4 feet, and the 94heit (lad.) maul ftiinia height 
of one foot, and then the vehMity of the fonner, at the 
instant of impact on the bolt, was precisely double of the 
velocity at the instant of impact of the latter. 

The result obtained from many such experiments has 
been, that the effect produced by the 6-feet (radius) 
ntaul» was more than fimr H$m8 that produoed by the 
8-feBt <iad.) maoL 

And thus the law of moving bodies, on which the fofe- 
going calculations are founded, is proved by experi- 
fuent; — because when a ship is pitching, every weight 
that is double the distance from the axis that another 
weight is, has double the velocity of that other weight. 

A third experiment was made with two ban, one 3 feet 
long, and the other 3 Cset 4 inches— of equal breadth 
and thickness, and loaded with equal weight at their 
ends. The weights of the bars would represent the 
weight of the decks of the Rodney and Albion respec- 
tively, and the equal weights placed on the ends of the 
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bars would also represent tlid weights of the ndes, gani^ 
&c. of those ships. These bars weTe made to ' leTolvVy 

tied together like the former, and the number of revo- 
lutions counted from the instant the twine was burnt 
thronnh ; a mean of a number of trials shewed the re- 
volving force or velocity of the first to be to that of the 
second as 4 to 5, 

Album and Rodney ccm^pared, with the remdi$ finm 
this ktto, — Assnming that the sides of the Albion tfnd 
Rodney are of equal weight, and (ihait weight to be 500 
tons, then their breadths being respectively 60 feet and 
54, the moitu'uts of inertia of these sides would be as 
4.5 to 3.1, being a slightly greater ratio than the weights 
and bars give ; — the difference arises from the friction in 
the bats. 

Bnt we find the Albion rolling 13 ttmes, while the 
Rodney only railed 8 times (under similar einmmstances), 
and the Albion rolled through 40*,* while the Rodney 

rolled but through 27o, which gives a ratio in the extent 
of 1.8 to 1, and in angular motion of *2.94 to 1. 

The peculiarity of the form accounts for some of this; 
on reference to fig. 14» pi. 4, it will be seen, that a per- 
pendicular line is drawn on the midship seetiotts of these 
two vessels, cutting off a section of m filet from the side 
of each, and when the section of the Rodney is laid over 
that of the Albion, it proves to be the larger by the part 
not shaded, the sections bring about in the ratio of nearly 
2 in the Albion to 3 in the Rodney, or the capability of 
resisting rolling is in a ratio inverse of the force which 
obtains in each to eadse them to roll, tlie o£foct on tiM 
extent of the tcSi of these two ships,' arising from th^ 

* With (luch an extent of roll it seems of little avail to arrange tbat 
the crown of the mac^azine shall bo hflow Wtt6f— tbCVt MVM DOfc bs 
much difficuitj^ in firing into her magaxine. 
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form at and near the water~ltne, and from the diiPerenee 

in the amount of the luoiuents of inertia of their aivles, &c. 
ought to be nearly as in the 

Albion 4 X 3 = 12 
Rodney 3 x 2 6 
or the Albion (from these two causes), ' should roll 
through double the are the Rodney did* The force 
exerted in rising the centre of graTity of the Albion on 
each successive roll may tend to diminish this quantity, 
but in its fall again it increases the rapidity of her mo- 
tions. True the Rodney has much more ballast, which 
of course would tend to reduce her angle of roll, but if 
so, her lower deck guns were 1 foot 4 inches higher than 
the Albion's, she is also higher between decks» so that 
the remaining guns are even still higher, and in addition 
to these, the weight of the men, decks, the hull above 
water, &c. are higher — producing an effect to increase 
the angle of roil, almost as much as the ballast does to 
(decrease the angle of roll. In the Rodney is shewn the 
admnkage of some ballast, in the Albion is shewn the 
disadvantage of not having it, and were she tried in a 
«ea, with only a month's pro^slons and 100 tons of water, 
the want would be more palpable. 

It is quite evident that these evils of rapid and exten- 
sive motion in a seaway cannot be corrected, except by 
an alteration of the form ; for if weights be raised with 
a view to diminish the rapidity of the roll, the extent of 
it will be increased, — but this is too great already ; and if 
the weights be lowered to decrease the extent of the roll, 
the rapidity will be increased, — but this is too rapid al- 
ready.* There are two other alternatives — by takiog 
weights out, or by putting weights in, — to atten^i to cor- 

* Hm ineresra of keel which thejr have given, if aMociated with in- 
vmmA weight, ought to do bortomo tmicf. 
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rect the evil in ^«r, and those of her form. lif the weight' 
is taken out from, or below the centre of gravity (from 
her form) there must be a reduction of stability, and 

therefore an increase of the extent of the roll ; and even 
if from sufficiently high above the centre of gravity to 
compensate for the loss of stability from the decrease of 
breadth at the water-line, the extent of the roll will be 
increased, because, the distance of the weights above the 
centre of gravity will be increased^ and mtfa that increase 
their moments of Inertia will be increased. If the 
weights are increased, the extreme breadth (immersed) 
will be increased, and she will not sail, as has been 
shewn. 

Stability not the cause of a ships rolling, but hamn^ 
U would prevent it* — Thus it appears that ships which 
roll much do so^ not because they have too much stabi- 
lity, but becauBe they have too little.* In general it 
has occurred, that those ships which had a great hydro- 
static stability have lolhul iimch, and thence it has been 
inferred that stability was the cause ] whereas the cause 
of the rolling was the large moment of inertia of the 
sides, owing to great breadth, from which the laige hy- 
drostatic stability was derived; for as we have seen^ where 
the moments of inertia are kurge^ the praetiedl or hydro- 
dynamic stability is smallyf as compared with the hydro- 
static. People esteeming these two stabilities to be 
equal, have been led into this error ; but the fact is, the 

* Stability maj be defined to be tihe retUtance which a abfp oflbn to 
b^Bg ineltned from the upright potttlon^ and teade to lestore her if 
inellncd, whether that inellnation be tnotveiee or longltndlnaL 

t The Hover wee Mid to have lurehed to 87<* In the Neith Sea ; Mho 
iad veiy great beam, wbleb f enpiioie aleo ahortened her period U 
■ervice. 

The Cnrv!^fuit: ids * luis been complained of in two commiuiooe, a^ 
b«iag wanting in stability.. 
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periods during which the water at sea is smooth are aa 
aluwt, that the atabiUtie9 should never be coimdeved tm 
^ual, they being so only when there is no niotkni» 
eUe we shall be led into the oonstructkn of mill-fond 

^hips. 

In this law will hii found sufficient to account for such 
a description of sliip sailing well in the Mediterranean, 
but being wholly unfitted for rough seas. 

The AJfirtd iUmiraU* thit tfiew, — But so great is the 
efibet of a large moment of inertia to make a Teasel in- 
elioey that howoTer otherwise well formed she may be. she 
will roll, nay, be even so wanting in practical stability aa 
to be in danger, liie Alfred, otherwise a fine ship, rolls 
very considerably, and she has great beam as compared 
with the W inchester, which is comparatively easy, asa 
proof of which I may give the £Bet» that she has been a 
fiivourite ship and in commission nearly 20 yean, or fiv«< 
coi)smlsaon8» without <*a repair while the Alfred, 
alter two commissions, has required a large repair. 

It seems to bo the case, that the Alfred was wanting 
in practical or hydrodynamic stability, for when she was 
in the Mediterranean, she was said to have inclined to^ 
37 degreesf in a squall, and her lower masts were Aaxttf 
ened three feet in cansequenoe. 

Alfred imd Wmchisitr compar«cf.— The dimenriona 
of tihese two ships are 

Wdg^t H>dro«t. Btability MomeoU 
laogtli. Breadth, of HiilL should fwy as orinertis. 

.Alfred. . 173.8 48.2 1447 193 » 203,000 

"Winehisster 172.0 44.2 1030 148 » 112,000 

* This is a technical expressioo, to denote that the damage sostained 

is considerable. 

t WheUierdiswwtSvtfrllila quantity or not, is not the question, but 
wbeOier di«wsDt«vtf maideiitlj to fstabliili tlio asaertion that she was 
wmtlog in atsliailijr. 
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From the circumstance of the great weight of hull o£ 
the Alfred over that of the Winchester we may assume 
that the weight of her ndes and guug ib 400 compared 
with 250 in the WhiclieBter^ but witliottt a qoestlobi thejr 
ate 100 tons more ibas thoie of the Windiertar. Thk 
gtT08 the moments of Inertia as aboye, from which tt 
appears that the inclining forces differ by a greater quan- 
tity than tlie stabilities which their dimenssious eoald give, 
so that we have every reason to expect that the Alfred 
would roll more than the WincheBter^ because <tf haTing 
a less pisfOtieai stability. 

Fo#Mtoi*eranetlMfollii Foieeio'iMistdttMllAs 

InAlfired 120.3 f 19.3 

Winchester 11.9 | 14.8 

The Inconstant rolls much for the same reason^ and 
the Eale\!;:^h will roll, but the Ck>nstance Still tnore, and 
indeed, all other things being equal, the greater the beam 
the more frvessd will roll^ and the greater the (fisplaoo- 
ment perpendicularly below the wati6r4ine, (aU oth^ 
things being equal) the less will be the effect (on the 
rolling) of increased beam. 

This law is also to be observed in estimating the effect 
of weights on the horizontal motions. 

If a ressel has he^ centre of gravity of displacement 
only a little before the middle Of the length, in a31' pro- 
bability the moments of inertia of the ^m^body (because 
of tlie bowsprit and anchors being in it) will be in excess, 
then if the after-body be fine and the vessel be trimmed 
nearly to an even keel, she will be very likely to miss 
stays, because the power of the rudder (from its small 
immersion) would be small, the resistakioe to turning 
offered by the after-body, because of tlie laige flat sur- 
ihee (of a fine run), would be great, and the power [thb 
rudder and the aittr sails) would be applied at the oppo- 

G 2 
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- site end of the lever to that in which the moments of 
inertia were greatest. 

And if iJie weights are comparatively centraliced, this 

case would be aggravated. For, as the power in the 
rudder is siiuill, (small comparatively at first, and smaller 
because of the ship's having lost her way) when the 
af^er sails have ceased to act in tiiat way, her turning 
will dapend upon the momentum of the extremities and 
sides, which would not be g|reat if the weights were cen- 
tralised. 

This may be the 1' utile's case, and the remedy would 
be to rake her ina-t -; or shift them further aft, bring her 
more by the stern by a small weight very far aft, and 
reduce the angle of pitch and scend bj lialancing the 
moments of inertia forward and aft. 

If a ship have great proportionate length and her 
weights centralised very much, and if her centre of 
gravity of displacement is considerably before the middle 
of the length, she being on an even keel, though the 
moments of inertia forward be not in excess yet she will 
stay badly, for the power of the rudder in this case will 
be less (supposing the rudder to be of equal width each 
trim) from its being less immersed, than in the former 
case, and the resistance ofifered by the longer after-body 
will be greater, — consequently, though she may come to 
the wind quick, because of a small moment of inertia iu 
her sides and extremities, yet from want of that inertia 
afterwards to overcome the great resistance of her long 
after-body, she will not continue her motion in turning, 
and she will, soon after coming head to wind, gather 
stem-way, even under ftivourable circumstances. 

This is illustrated in many ships when they are light ; 
the bread^room being in the aflber extremity and being 
empty^ the moment of inertia of the after-body is much 
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redttoedy while the reeistance of the vater is very little 
redaoed. Shoald she be less by the stern, the action of 
the rudder will be reduced, the centre of gravity will be 

carried forward, and tiic length of the after-body in- 
creased, and the case would be worse. 

With an exception, all the ships in our service would 
sail better and work better, if brought more by the stem 
than they are ; but it must be done by ehifting small 
weights veiy great distances aft, and not by greater 
weights less distances. 
■ The effect of weights being as their distance when at 
rest, and as the square of their distance when in motion, 
the stowage of &hips should be regulated with reference to 
this law, — that is, that every thing put on board should 
be referred to the centre of gravity of dbplaeement, so 
that the moments of inertia, both before and abaft, should' 
be equal, or only sach irregularity as experiment shoald 
determine to be expedient. Thus, for instance, having 
stowed a ship with the moments of inertia as nearly equal 
as it could be practically arrived at, if it should be found 
thatsbe pitches, a small weight should berooved a great 
distance aft, and (to preserve the line of floatation) a 
large weight a small dbtanoe (a distance that shall 
make the m<mient8 of the weights equal) forward; should 
she still pitch, but in a less degree, it may be shifted 
further aft, or a greater weight the same distance aft, 
balancing its moment as before, — while, if she is found 
to scend on the first occasion (which is more likely) the 
operation must be simply the reverse. 

The weights generally ^ in men-of-war, cannot be too 
much centralised if the above rule be attended to. 

The provision and water should be so stowed that their 
consumption will effect an equal reduction of the 
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monMnts md^ of the momento of tDeitiii befom ^ad abaft 
the centre of gravity.* 

In the coDstruction of the ship the weights of the fore 
extremity might be vastly reduced in weight, by shorten- 
ing the upper decks,t by reducing the scautling of the 
boams where they are shorter than the beams generally ; 
4ie timberioi; of tbe bow^ as k iroitld be ooinparatively 
atiajf^ty be lessened) and the areaof the bow ini^t 
be lessened vithadmtage^ and mth it die shocks which 
the bow would reeeiye ; so also might the strength of the 
bow be reduced. It is even possible that the effective 
strength would be increased, for nothing is so destructive 
to a ship's gener^kl durability (where she has to be driven 
by a great power against a head sea) as a full bow. 

Also I have no donbt but l^hat it wiU be found that 
acieh enormows bowsprits as are now in use may be dis* 
used with oopMiderable advantage, for, by their action 
now in mak ing a ship pitch they carry the resultant of 
Llie water further forward than the resultant of the sail is 
carried by their extension forwa^rd. 

* VorlUs vaMonfhssloiisge«rite1iiMdltaiflwriiwiia^ liie 
1^aftlgv,w«Niiab« bett«r»iNreit9vwiovtl ftrwiid «ompmMted ftr 
Iff Inliirt in tiie bNBd-iooiik 

t The upper deekt of die Leander, by Mr. Blik^ ind fbtt Tma^ftat 
by Mr* WUte, am adftnlaaMiiily •h o rtena d t ysfe not aeulj enoaah. 
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Th€ in^porUmee of idence when designing $team 
vesteli^^ln no department of marine arcliitectnre b the 

ud of science inore required than in the designing of 
steam ye^els for war; certainly in no other brancli is the 
departure from scientific principles attended with such 
serious conaequenoes to the interest of the country. 

For great speed must be attamed at any cost; and if 
lliefofm of tfaeTBflsel be bad» it can be attuned only by 
great power, grdat first cost, and an increase of cost when 
in work, therefore every fault in form is magnified. 
Velocity varies as the ^ of the power, so if the speed is 
to be doubled the power must be increased (all other 
things bemg equal) 8 times ; &en^ as this description 
cf motive power b of immense weight, (so great that 
a diflerenee in the description of boSeis alone nu^ make 
a cKflference of weight equal neariy to the weight of the 
whole motive power of a sailing vessel equally large,*) 
so, if this power be not increased or applied with 
judgment, it will immerse the vessel too deep, and pre- 
rent, in many ways^ that which it was intended to pro- 
duce, qpeedlf 

I%eprine^le$ wMeh should guide the same for steam 
a$ for scaling vesseh. — The principles which have been 
already stated as those which sliould guide in the con- 
struction of sailing vessels are equally applicable to the 

* Greater power to »ome vesKels would only serve to make a larger 
hole in the water. 

t The dilfeieiiee between the wet|^t of tbcTBrriUc'e boilers «nd tboee 
oTllie Retribolton if Mid to be 60 tone, ebout the welgbt of the nsite of 
a Isrge frigale. 
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construction of steam vessels ; the difference consisting 
only in the di£Perence of degree in which it spcms expe- 
dient the several properties should be given ; so entirely 
is thb the case that we may roaaooaUy eipect that 
the improYeaieiity demanded by economy, in the fonn of 
steam yessels, will lead to a material change for the 
better in the form of our sailing vessels also. 

The points of difference will be better seen by a state- 
ment of the required properties. 

The requisite prcperUeB in a steam vmel of ward — 
The requisites in a steam vessel of war are a long rang- 
ing and proportionably heavy armament, sufficient ta- 
bility to insure the ease and power to use this armament 
to advantage, great speed, coals equal to the consump- 
tion of a long distance,* together with sufficient pro- 
visions and water for the crew: and, if a large vessel, 
accommodation for troops with their bsggage : and these 
qualitlea should be obtained at a moderate draught of 
water. The property of sailing fast with comparatiTely 
little sail will be a consequence of attmning the above 
properties. 

How these properties jmiy be obtained. — To effect all 
these, the proportionate length to breadth must be great, 
(nttfcA greater than in a sailing vessel), the mean breadth 
must be great, as compared with the extreme breadth, 
the difierence between the draught of water when with- 
out coals in^ and. when with coals in, should be small ; 
the form of bow should be lliat which would offer the 
least resistance, and the after-body that which would oc- 
casion least minus pressure. 

Reasons why length may he greater inaUeam vessel. — 
The proportionate length to breadth may be greater in 

* A ve«sel luay stow a great mauy days' couIb, ' aud yet uut be able 
to elftek s long dltiance. 
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a steam vessel than in a sailing vessel, because since the 
power of the latter is derived from the wind, it ceases as 
the comes round head to wind, while the power of the 
steam vessel continues throughout her revolution, there- 
fore their comparaUve time of turning does not depend 
upon their lengthy diough tlieir forms otherwise might be 
the same, for a steam vessel, though longer, will generally 
turn quicker than a sailing vessel ; and tlie proportionate 
iengtii must be great, 1st, in order to keep the area of the 
greatest section small, and yet to have sufficient displace* 
ment with a small draught of water to carry the necessary 
amount of weight ; the greatest sectiou should be small 
as (all other thmgs behig equal) the resistance incresses 
in a greater ratio than the dimensions. 

Chevalier JJordas result. — It was found by Chevalier" 
Borda, that the resistance with the same velocity to a 
surface of 
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36 „ f was ^ ^2.750 | 36 

81 „ J L 104.737 J L81 

and therefore that the area of the greatest section should 
be the smallest possible. The principle is generally ad- 
mitted in merchant steamers. 

The proportionate length must be great, 2ndly, in 

ui'der that the diffei-cucc of draught shall be small; and 
this last s.iionld be small, otherwise at starting the floats 
will be too much immersed, and therefore the engine 
will not work up to its most efficient speed, and when 
afterwards lightened they will be too little immersed, and 
the engine will run beyond its efficient speed ; but even if 
fihis could be adjusted there is a certain leverage which 
is best suited to all the circumstances, and the less the 
range above and below this the better. 

But this small area of greatest section should be ob- 
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tained as I hscw with • prapoitidBablf small e» 
tieme bveadtby becaiseif the tweadth be great, the no* 
meots of inertia of the sides, paddle-aiMels and tfasir 

fittings will be very great, the practical stability will be 
reduced, and the vessel will roll through large arcs, and 
her speed will be reduced ; also, from this the paddles 
will be less effective, for the one will be much more im« 
msnsd and the other mach mora emerged than m suttan 
Ue, and will be move so than in a wssel ef less beatt^ 
even thoogh she xoUed through an equal are; and further^ 
the paddles will be nmeh liable to teoeite damage^ 
Secondly. -^The extreme breadth should be proportion- 
ably small^ with a view to keeping the weight of the 
vessel small» for the greater the breadth the greater 
must be the scantling (for equal strength), and conse-" 
4|aently the weight will be greater wheie the breadth is 
greaten 

l%irdfy» — ^The extreme breadth should besnaH, with 

a view to keeping the resistance small, for a broad and 
shallow plane is nioi e resisted than a narrow and deep 
plane, though their areas are equal. 

Du Buat's experiment, — The following experiment of 
Du Buat's, from which he deduces the above, will also 
assist in explaining what the form of least resistance is ; 
therefore I give it in fidL 

He contrived a very ingenions hutrument for explain- 
ing his theory, that the pressure of wat«r in motion, on 
the surface along which it glides, is equal to that which 
it would exert if at rest, mintts the weight of the column 
whose height would produce the velocity of the passing 
stream. A square brass plate A B G (fig. 30) was 
pierced with a great many holes^ and fixed in the firont 
of a shallow box H K, represented edgewise. The beck 
of this box was pierced with a hole in which was in- 
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aertedthe tiibeof|^CI>£^batBqmae«t D. This 
instrument was ezpoied to a stream of vaier whleli beat 
on the brass plate. The water having filled the bos 
through the holes, stood at an equal height in the glass 
tube, when llie surrounding water was stagnant, but 
wiieii it w.'is in motion it always stood in the tube above 
the Irvfl of the smooth water without, and thus indicated 
pressure occasioned by the action of the stream. 

When the instrument was wholly immersed, there was 
always a considerable aocumulation against the front of 
the box, and a deficiency behind it. The water before 
was by no means stagnant ; indeed it should not be» ^ 
Du Bust observes), for it consists of the water which was 
escaping on all sides, and therefore upwards from the 
axis of tlie stream, which meets the plate perpeadiculady 
in C considerably under the surface. 

It escapes upwards ; and if the body were sufficiently 
immersed^ it would escape in thisduectian almost as 
easily as laterally. But in the present curcumstances it 
heaps up till the elevation occasions it tofoU off ddewiie 
as fast as it Is renewed. 

When the instrument was immersed more than its 
semi-diameter under the surface, the water still rose 
above the level^ and there was a great depression imme- 
diately behind this elevation. In consequence of this 
difficult of escaping upwards, the water flows off late- 
rally ; and if the horizontal dimennona <^ the sur&ce bo 
greaty this lateral efflux becomes mom difficult and re^ 
quires a greater accumulation. From this it happens, 
that the resistance of broad surfaces equally immersed 
is greater than in the proportion of the breadth. A 
plane of two feet wide, and one foot deep, when it is 
not completely immersed, will be more resisted than a 
plane two feet deep^ and one foot wide ; for there will 
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he an aceumulation before both, and even If these were 
equal in height the additional surfiice will be greatest 
in the widest body ; and the elevation will be greater, 

because the lateral escape is more difficult/* Here Du 
Buat speaks only of the plus pressure being greater on 
the broader surface ; but when the minus pressure is 
added the disparity will be even more apparent, for it is 
oTidenty Chat as the water has a greater distance to flow 
in behind to 611 up the ▼acuum, and only the same time 
to eflect it in, the pressure cannot be so great, pardcu* 
larly as the water in this case is pushed in by a column 
varying from 1 foot to 0, or a mean of six inches, while 
in the case of the deep board it is a column var^nng from 
2 feet to 0, or a mean of 1 foot in height. Now this is 
not strictly the case of a ship moving in still water^ but 
it diflbrs mostly in degree. 

mean h'eadth shaM he large* — The mean 
breadth, as compared with extreme breadth, should be' 
large, in order to obtain a large displacement and con- 
siderable practical stability from the forrn^ as stability 
arising from having the centre of gravity low is injurious 
to the speed of steam vessels, it tending to increase the 
rapidity of their motions in rolling, which are already 
disposed to be more rapid than in sailing vessels, because 
the moments of inertia of their masts and yards are so 
much less. 

A great practical stability derived from form is neces- 
sary, that the vessel may not roll to too great an extent, 
and that she may preserve a sufficiently stable platform 
for her gunst 

But this practical stability will not be sufficient, 
unless, in addition, the vessel be fine at the fore-foot and 

heel, which will tend to decrease the resistance, and 
further contribute towards giving her the properties of 
answering her helm easily, and not requiring it, except 
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to alter coufse, while (all dtlier thiags being equal) 
•ahe will turn quicker because of that form of fore-body, 
as has already been shewn, when speaking of the tam- 
ing of sailing vei^els. 

The evils of a bad form boiiii^ in;ii,iiilied in a steam 
vessel, it is necessary to establish more nearly what the 
form of bow for least resistance is. 

ExaminaHoH relative to the best farm of bow, — Sup- 
pose fig. 9, Plate III. to represent the plan of a hori* 
cental section of one side of a bow. It will be seeu that 
it is divided by lines perpendicular to the keel into equal 
portions, and thai pL rpondicalars arc drawn from the 
second line to the point of intersection of the first line 
with the outline of the bow, and from the third to the 
point of intersection of the second lioe^ and so of the 
remaining. When motion is given to the vessel in the 
direction of her keel and ahead* each section being 
alike in length, will impart to the water it comes in 
contact with an equal velocity in that direction, but 
each section will impart to the water a velocity in a 
direction perpendicular to this, and different in degree 
in proportion as their respective breadths are different. 
As the velocity in the first dhrection is the same in 
amount for each, it may be disieg|iided» while we con- 
sider the consequence of the difiereuce of velocities 
imparted because of their difference of breadth ; this 
velocity is different, as is e^ndent from the fact that 
before 1 can move its own length ahead, it must push 
the water before it out to a, while 2 may advance a 
like quantity, after having pushed the water out only 
by the distance 2 b, and 3 by the smaller distance 8 e, 
and so of the remaining sections ; the consequence of 
this will be an accumulation of water principally on the 
lat iiectiun, becuii£>e the velocities imparted by tiie sec- 
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tions are less in proportioti, m they are more distant 
from No. 1 1 so that the cUfiiculty of escape for the water 
from any sectbn is increased by the accumulation which 
azues from the difficulty of escape ht the water from 
the following seetbnt 6» 7, 8^ as may be $ theiefore» 
the accuxDulataon on 1 will be in proportion to the Telo- 
city which it imparts, together with the diilicalty of 
escape for the water from the form of the other sections, 
and when the velocity of the vessel is great, this accu- 
mulation inll take place to a greater extent ; nor can 
this be confined to the sniiace^ for if the lower parts of 
the bow be similaTly formed, a like process will go oo» 
differing only in degree ; therefore the water from sec* 
tion 1 cannot flow out by passing over the water from 
No. 2, leaving that water, and the water of the following 
* sections to act on, and be acted upon, by each its own 
section^ for the whole column of section I on each 
portion of the column of section 1 would have to rise 
above each portion of the column of section % which is 
impossible ; instead of which, when the vessel is going 
fast, a stream flows outwards from section 1, fast in 
proportion to the accumulation, which will be greatest, 
(all other things being equal) when the breadth of section 
1 is greatest, or in other words^ when the bow is most 
fiiS at that party and the eflbct of this current wiU be 
to intercept and prevent the premure of the water on> 
the after parts of the bow, which would take place were 
itnot for this current. We have seen from Chevalier 
du Buat's experiment, that the pressure is very great 
at the centre, and small at the outer edge, and, indeed,- 
he shews that there is what he calls a non-pressure at 
the outer edge, as part of the water which entered at 
the centre came out at the edge, not being prevented 
pressure there, doubtiess, because tiie current out- 
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wards from the centre intercepted the pressure that 
would oihorwifle have taken place «pon the edgew Ffmtk 
Hkb experiment he estaUiBfaes the propoBllion» that the 
pressure whidi water, in notion, exerts on the suribee 

along wMeh it glides, is equal to that wfaidi it would 
exert if at rest, minus tlie weight of the column whose 
heigbt would produce the velocity of the passing stream. 
From which^ and the previous reasoning, we must con- 
dade, that the effect of such a form of bow would be to 
increase very mnch the pressure and support neaar the 
middle line of the bow, and deerease very much the 
pressure and support at the alter parts of the bow and 
ttde, where it would be most efficient for stabilitj', and 
as a consequence, the practical stability would be very 
much reduced. Tf a sailing vessel, when on a wind, she 
would incline considerably, and when off the wind, she 
would roll considerably, while a steam vesse] would roll 
more« and both would meet with mote rasdstsnee Aan 
if the bow were straight 

Effect of the straight ^010^— Suppose the bow Btra%ht) 
as in fig. 10, Plate III. From each section of this bow, 
the water would receive an equal velocity, but as the 
ship is moving ahead, the water cannot pass off if she is 
moving fast, and in proportion to this speed there will 
be an aceunmlation at 7, and greater at 6^ and greater 
at 1 , because the aeeumdatien at any one section pi»- 
^ vents the ontwasd passage of the water from that im^^ 
mediately before itf, and throvffktmt dterwaids, and 
therefore the passage of the water outward from the 
1st section will be most resisted ; and an accumulation 
will take place then, though not to that degree that it wiU 
before a vessel whose bow isconTex; theiefbre **th0 
straight bow*' is bettor than *^ a oonvex bow." 

But it irin be observed that No. 10 eontinues to im- 
part an equal velodty at the end of the bow to that 
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which it imparted at the cmhnienoenieiit of the bow, 
the eflect of which would be to carry the water out an 

uuat cessary distance, and thus expend power unnece*- 
sarily ; be&ides which, it would cause a deficiency 
of water at the after eud of the bow and side, which 
would reduce the practical stability. To obviate this it 
would seen, that the after part of the bow ought to be 
Cttrred so that the velocity of the water at or near 
the middle of the bow should gradually become less as 
it approadied the termination of llie bow, so that when 
arrived there, it should have no lateral motion. The 
previously described action in producing an accumula- 
tion on section 1 would still take place, but only from 
the sections before the middle of the bow, and therefore 
to a lees extent. 

Borda found that the most prominent part of the 
prow changes the action of the fluid on the succeeding 
parts, rendering it totally different from what it would 
be were that part detached from the rest, and exposed 
to the stream with the same obliquity ; this is quite in 
accordance with Du Buat's experiment, and may 
arise partiy from the cause stated, and from the Sad of 
its earlier action on the water, for it may be seen, when a 
Vessel is going ftst, that the water is nosed a comdder- 
able distance before her, and the more high as it is 
nearly in the direction of the c entral lines of the ^hip, 
communicated no doubt exactly in the same manner as 
motion would be communicated by billiard balls — strike 
the first in the direction of the others, and the last will 
jump off ; so, in some measure, the particles of water, 
and as long as the foremost part of the bow is badly 
formed, it matters littie what form tiie after part has. 
The genera] practice has been to form the prow badly, 
and iieuce the conciu^^ion that it did not matter much of 
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what form tin ' bow was. The aoouTniilatioii w liirli tukcs 
place when the toremost part oi the bow is badly tonned 
becomes a kitui of waler-bow, which rather imparts to the 
anterior particles a motion in the direction in which the 
vessel is moving, so that they are not driven out lateraUy^ 
but merely escape out, seeking a level ; whereas, if the 
foremost sections were formed by a, concavu cui vc, so 
that the foremost section should impart the least velocity 
and the middle section the greatest, no water-bow 
would be formed^ the resistance would be less than by 
any other form, and the practical stability would be 
moie» because the accumulation on section 1 would not 
take place. 

It has been shewn iluit a full after-body at the water-line 
is the best form for keeping the minus pressure small, 
and it has the further advantage of increasing the dis- 
placement, besidesyit tends to make a vessel steer better. 
' Da Buat found that *'a prismatic body, ha^ng its 
prow and poop equal, and surfaces parallel, and plunged 
horizontally into a fluid, will require a force to keep it firm 
in the direction of its axis equal to the dilierence be- 
tween the real piessures exerted on its prow and poop." 
Now inasmuch as the plus pressure must be greater 
thanthe pressure aft (the esatremities being equal), from 
which the minus pressure is deducted, a pressure will 
be required to keep her steady; but in proportion as 
the after-body is increased the diflerence of pressures 
will decrease, and the am ount of power requisite to 
keep such a form steady will decrease also, consequently 
her helm will be less often required. This form has the 
farther advantage of offering little opposition to turning, 
as the line afit is full and round, rather than flat* 

• This is exf m])1ifirfl in the rhine pp smiiggli tiL^iaats, which turu trerjr 
easily : modeU of them may b« Men at the Uuiieil Serrice luAUtutioji. 

H 
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The same attontiuu, or aye.u more, should be given 
to the dispositioQ of weight in the construct ion as was 
recommeoded in sailing vessels ; the upper decks gene- 
nlly may be very greatly reduced in length ; the heed* 
knee» and bowsprit may be smaller, as they eonsiderably 
increase ihe tendency to pitch* and- also retard her in 
turning, and the bulwarks should tumble tit rather than 
out, as has been the fashion, without considering the con- 
sequences, and finally, the vessel should be stowed so 
that the moments of inertia before and abaft the centre 
of gravity should be equal. 

Sxperienee seems to shew and reason to establish^ 
that the proportion of length to breadth should be at 
least (dx to one,* and in a still greater proportion for the 
highest rates of speed. 

The Black Eaqle of the best form of any of the 
war steamers. — With the exception of the Black Eagle 
1 should have to refer to merchant steamen for an illus- 
tration of the truth of these views* so comparatively 
defective are all of our men-of-war steamers* The 
Black Eagle approaches in form and proportion to that 
which has bmn described as the best form, and she is the 
fastest vessel in proportion to her power and size that we 
have.t The Victoria and Albert, and the RetribuUon, 
have a feature in common with the Black Eagle, which 
is characteristic of, the form described^ but in them it is 
so incongniottsly associated, and its elfoets otherwise 
marfsd by a bad arrangement of the weightHy that tfadf 
performance is for short of what it should be. In each 
the centre of gravity of displacement is abaft the middle 

of the length. This centre being abaft the middle in 
« 

• I have been mfonued that Eulcr, after elaborate calculations, canae 
to tlM eoaetiMion, that 6 to 1 was the best proporlioa for great speed, 
t IdonotUufodtt vtMslsisilisPadntsmks. 
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the Victoria and Albeit has been Mud to have been the 
cauee of her steering badly.** And further it has been 
said, that no ship will steer well which has her centre 
of gravity of displacement abaft the middle on the water- 
line." This opinion is thought to be substantiated in 
the case of the Victoria and Albert, by the fact that she 
" steers better*' now that this centre is less abaft the 
middle than it waa. Such loose reasomng, considering/ 
concomitances as necessarily causes and effects, cannot 
be too severely condemned, for it has been the cause of 
infinite mischief : it would be equally rational to argue, 
that because a vessel pitched more after being brought 
more by the stem,'*' therefore pitching is always occa- 
sioned by shifting weights aft. 

As no very intellegible idea is meant or conveyed by 
the expression ^* steered badly/* I may define that I 
believe her defect to have been, not that she did not 
answer her helm when applied to alter her course, so 
much as that she required a too frequent use of it to 
keep her on her course. 

I fully admit that in proportion as she has been 
brought to her present trim^ with the centre of gravity of 
displacement less abaft the middle, that she has required 
less steering,*' and that in proportion as tfab centre may 
be brought aft again in the same way as it was before, so 
she will require more '* steering," or a more frequent use 
of the helm, — and yet I say, that tlie question is not one 
as to the effect of the different form, but of the effect of 
the different position of the weights. 

EaqplanaUan, of the Victoria and Alberfe earn, — From 
the circumstance of the Victoria not having guns, from 
the lightness of her sides (owing to the peculiar way in 
which she is constructed without timbers,) and from the 

* ^ee tbecaaei of the Java tod Madagucar* 
H 2 
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circumstance of her having empty passages along her 
sides^ her weights are very mach centralised transversely, 
and they are comparatively centralteed longitudinally 

also, therefore the momenl of inenia of her wei*»ht8 
would be small, atid therefore would require cuiiipara- 
tively little force to set them in motion (horizontally in 
this ease), so that she would be more easily deflected from 
her course than vessels of her form ordinarily are, and 
would require either more use of the helm» or eUe more 
flat sur&oe parallel to the keel, to keep heron her course. 
And of course she required le^s troqueut uac oi the helm 
after she received an increase of fiat surface. A further 
consequence cjf the small inertia of her sides was^ that 
the effect of a disparity between the moments of inertia 
of the fore and of the aflter-body was more injurious than 
if their inerfaa had been greater. Those of the fore- 
body are in excess, though their whole amount is very 
much less than it ordinarily is in vessels of her dimen- 
sions. This vessel, in addition to a bowsprit, anciiors, 
and cables^ has an extensive cooking range dose forward, 
unbalanced by a conre^poncBng weight aft; and this 
would have been even worse were it not for her broad and 
heavily ornamented stem. Now the effect of moving 
the centre of gravity of displacement forward is to 
shorten the distance, and therefore to reduce the moments 
of inertia of the weights forward, and increase them in a 
like proportion aft, and thus practically to obtain a 
balance ; and the more nearly poised these are the less 
often will the helm be needed— and when used, wlU be 
more effective for having the weights brought nearer. 
In proof many fauiiliar examjilos will suggest themselves 
to the reader, but I may ujeiition one, the effect in 
which is very sensibly felt, the running lead into the 
loom of an oar — ^tbe whole is made heavier, yet itis-mucfa 
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more manageable ; ao also would the Victoria have been 
had thfj put the wdjB^ht near the moving power. In the 

formation of her bow, which is a little convex close for- 
ward, will be seen a sutficient reason to account for her 
being deflected from ber course. 

MetnbuiioT^s case. — The Retribution also has the 
centre of gravity of displacement abaft the middle of her 
length, and I belieye no &ult has been found with her 
steerage. She cmght to be comparatively fast, and 1 
doubt not would be, were she less out of balance— for 
instauce, more than a ton weight niiglit be taken ulF her 
head-knee. The effect of one ton would be 14,400 to in- 
crease the moments of inertia forward, equal in effect, when 
in motion, to 36 tons 20 ft. abaft the centre of gravity. 

I have said that all our war steamers were compara> 
tively defective, and I will now state the grounds of that 
opinion. 

Defects in our wanteamen. ^Without exception they 
are deficient in practical stability ; in the power of 
effecting a long distance " under steam," and in speed. 

The fact is, that the formation of our steam navy was 
commenced at an unpropitious time, for it was when 
there was a mania for great beam, many thinking this 
the only means of obtaining stability in sufficient 
quantity ; of course steamers could as little do without 
the requisite quantity of stability as a sailing vessel, so 
in opposition to all legitimate reasoning, and in opposition 
to that which was found expedient in the merchant 
service, a large proportionate quantity of beam was 
given them. The consequence of which was that they 
could not be driven'' with any reasonable amount of 
power; some of them were unable to make headway 
against a trifling wind and sea,* and when their power 

* At the BIaz«>r in the Mediterraocan. 
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was increased, they were found too deep, with the former 
evil only increased, because of their peg-top form at the 
water-liDe; this then was to be remedied in a new con- 
struction, and greater length was given, and greater 
power also, but very little improvement in the line of 
floatation, they being still too deep ;* then, in order 
to obtain an increase of displacement, the floors were 
filled at the extremities, and the result was, the production 
of steam vessels, with great proportionate beam, bat, 
nevertheless, deficient in hydrostatic stability ; for the 
general eflfect of the great beam, by its increasing s » 
much the moments of inertia of the sides and paddles, 
has been to reduce the practical stability, which is a 
serious defect, as they are not intended alone for smooth 
water. True we have seen that a sad experience has 
driven them into the adoption of greater proporiiunate 
length, and a better form near the load-water-line, but 
as every step in that which has been admitted to be the 
right direction, was h practical condemnation of the 
"peg-top" form, so it was apparently taken with great 
reluctance, and in a very insufficient extent. This 
mania for great beam still weighs as an incubus on our 
steam navy, so that we have no satisfactory/ departure 
flora the original designs, and eveif those whom we 

* Itl« said too deep, owhig to thodifHculty of riglitly wtinatfng the 
W^lfht of tlif IibII ; a very niMeh more comet estimate than they seen 
to have arrived et, is not difficult of attainment. When the Centsqr 
was about to be undocked, (for she was built In a dock) there were 
several officers, (InclufHnjj ni>8elf) at the do«:k sid^. Mr. Rice, (nne- of 
the late school <>f Naval Architerture), said h»,'r draught of water will 
be so and so. On her beiiis floateil out. wo examined, and found tliat he 
was right within an inch or an inch and a half; his data was the 
launching d^raught of a vessel of the sc^me class, but of different di- 
mensions. 
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might have expected to know better, have beeb led into 
the practice of giving great propordonate beam. 

A tabular view of the dimensions of a few of the war 

steamers will shew the progress of improvement m the 
proportion of length to breadth which has taken place, 
and the dimensions of a few merchant steamers in con- 
trast, will shew that this proportion is far short of that 
whidi has been found expedient in them. 

A comparathe view of War and Merchant steamers. 



^anworvMMl. 


Length. 




Pnipnrlioii 
of lengtii to 

breiiatfa. 


When 
built. 




Black Eagle 
" alteml to 


155.3 


26.6 


5.8 


1831 




170.0 


26.6 


6.4 


1843 




Tartarus . . 


145.0 


284 


50 


1834 


.Sir W. Symonds 


Goi^oit . . 


178.0 


37 6 


4.7 


1837 


» 


Cyclops . . 


190.0 


37.6 


5.0 


1839 


M 


Centaur . . 


200.0 


37.6 


6.3 


1845 


n 


Retribution . 


220.0 


40.6 


5.4 


1846 


»♦ 


Terrible . . 


226.0 


42.6 


5.3 


1846 


Mr. Oliver Ltaig. 


Odin . . . 


308.0 


37.0 


6.6 


1846 


Mr. Fiocham. 



Merchant steamers* 



BritieL Queen 


246.0 


40.0 


6.1 


1840 1 


Wettt India i 
Packets ( 


213.0 


830 


6.4 


1841 


Fire Kinpf 


IBO.B 


28 o 


6.4 


1838 


\V coder* 


158 0 


20.6 


7.7 


1844 


lion Ottkft 


177.6 


269 


6.6 


1844 


Acadia 


228 


34 4 


70 


1840 


Flambeau 


160 


20.0 


8.0 


»» 



beat tlie Fairy, 
and die Fairy 
beat the Vic- 
toria and Al- 
bert easily. 



Here we find the earlier of the meU'^f-war steamers 
designed by Sir Wm. Symonds, with very great pro* 
portioiiate beam, consequently the moments of inertia 
of their sides and paddles, &e. tending to make them 

incline, were very great in proportion to the morriciiL 
of the water, which tended to resist this inclination, aiul 
the result was a reduction of the practical stability, and 
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consequently extensive motions, which have been aptly 
styled ** pitching sideways." 

The later vessels have greater pioportioiiate length, 
80 that had the alterations been confined to increasiiig 

the lengthy and discarding the ''peg-top" form, the 
former vessels would have been improved on. But, 
strange to say* that though the former vessels had too 
little practical stability, yet the later vessels were given 
iess^ by their being filled at the floors, (see page 5) either 
foigetthig or not knowing the consequences of so doing.* 
I have heard that Sir Wm. Symonds was advised to 
give greater length of floor to hb steam vessels, and that 
he very properly refused to do so ; for with an increased 
length of floor, the Retribution would have been a 
greater failure in respect of stability ; then the only alter- 
native is greater proportionate iei^th on the water-line. 

2%e Tenihle*9 case. — The Terrible is another illus- 
tration of the evil of great proportionate beam ; for it 
is in consequuence of this that she requires so many men 
to steer her, and has cai ried away or strained her rudder 
head. The moments of inertia of her sides, with her 
heavy armament^ and heavy paddles, paddle boxes, &c. 
extended out so far, being so great, that no ordinary 
power will arrest her motion, either round a perpendicukir 
or longitudinal axis. Her paddles, &c. are about 100 
tons, and their moments of inertia about 

33» X 100 » 108«900 

so great, that unless her centre of gravity of displacement 
is very high, it could not but be expected that she should 
injure herself in bad weather ; and with such proportions 

• Tilt" licsti^iu rs of the Qutt u s fihips, — ships ol" tlic nation to wliich 
AtwuiMl und riiinuu bi-lon^f — 1 not have bavu ignuruut of tbe wuy 
in which stttbilitv in ailtcud by lufui. 
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it seems l ext to impossible to get any satisfactory auiuuiit 
of speed from her. 

The case of the Odin, — The Odin, it will be seen, is 
a decided improvement on the othets, as far as the pro- 
pordon of length to breadth, being 8 feet longer, and 
6 inches lese beam than the Centaur, (about the best 
of her class), but thi$ is to say all that can be said for 
a vessel whose form is otherwise so exceptionable. The 
first impression which is u'wen by looking at her on the 
stocks is, that the most prominent idea in Mr. Finchani*s 
. mind, when designing her, was that of obtaining great 
cubic content under the given dimensions, for after the 
reduction of the proportionate beam, speed seems to 
have been lost sight of, and stability also, unless it bei 
of that kind which is injurious to the speed of steam 
vessels — thai arising from having the centre of gravity 
low. It may be offered in justification of giving little 
stability, that great stability has been found to be in- 
jurious to the speed of steam vessels. It has been 
found that great stability^ derived from having the centre 
of gravity low^ was injurious to the speed of steam 
vessels ; this would be so, as their rolling motions would, 
in that ease, be very rapid, and would be more so than 
in sailing vessels, as the masts of the former arc so much 
smaller, their momenta of inertia smaller, and therefore 
their action to reduce the rapidity of roll very much 
smaller than the action of those in the latter. 

And it has been found that vessels with great beam 
have been uneasy, and not &st, and because they had 
great beam, it was concluded that they must have had 
great practical stability ; then from this, and from the 
former experience, it has been inferred that any kind 
of stability was injurious to speed 1st. The conclusion 
that great practical stability is a necessary consequence 
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of groat beam has been shewn to be an inference, but 
not a fact, and therefora the conclusion that groat sta- 
bility, as derived from form, was also ii^nrious to speed, 
has not been established, but the contrary, as it appears 

that the stability derived from fonn should be lai'ge. or 
the vessel will roll thruugli large arcs, which is injurious 
to the vessel in evrry way. 

Forms suitable for the frrpw propeUer.^l think, as I 
before wrote, that the value of the screw has been over* 
rated ; but there u a danger that in the reaction of opinion 
which always follows exaggeration, the adrantages of 
the screw may be overlooked. Each has its peculiar ad- 
vantages and disadvantacrps, but as it is foreign to my 
purpose to discuss their relative merits, sufiice it to say, 
that I think each will be found to have a province of its 
own, — that the scrow Vessel will perform services which 
the paddle vessels will not (viz. not so effectively), and 
that the padd)e vessel wiU perform services which cannot 
be expected from the screw, — therefore it is not expedient 
that the screw should be either hastily neglected or too 
generally adopted, at least until more evidence is ob- 
tained of their relative value. But as the questk>o of 
form is not foreign to my purpose, I may endeavour to 
shew how it bears on the question of success or iailure 
of the scrow ; the dimensions of one or two vessels built 
for the screw may be of service to a better understanding 
oF the subject. 





t 

Length. 


Breadth. 


Proporliun' 
ot length 
to bremlth. 


Tons. 
Measure- 
ment. 


Nameof J>eiig;oer. 


Hone 
Power. 


llattler . 
Rffleman . 

Daiititli 
Great britain 


170.0 
160.0 

210.0 

1 


32.7 
«6.6 

39.2 
1 60.6 


6.40 
6.66 

6.36 
1 6.87 


482 

l,4.'i3 
M44 . 


Sir Win. Sjmonds. 
Mr. Pincham. 
f « 

Merchant. 


200 
200 
5-20 
1000 
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7^e cane of the Ratfhr. — From this it will be seen that 
the Rattler has the defect rom plained of in the other 
vessels designed by Sir Wm Symonds, too little pro- 
portionate length to breadth, while she appears to have 
in addition^ more of the peg-top" form neai* the water* 
line than some of his later vessels, at least her form near 
the water-line b not so good as it might have been ; and 
partly in consequence of this form^ and that of her centre 
of gravity being too low, her rolling motions were very 
quick, but this has been corrected in some measure by 
raising some of her weights and adding to those aloft, 
al^ by giving her additional false keel. It has been 
assumed that she rolled because of not having paddle 
to support her ; now the effect of paddles, from their 
great moment of inertia, would have been to decrease 
the rapidity, but to increa.se the extent ; and from this 
wrong assumption some have argued that screw steamers 
require more beam; this certainly is not thecase, but the 
reverse, and it is questionable if they require even 50 
much stability from form as the paddle steamer, since 
they have not the enormous action of the paddles and 
paddle boxes to injure their practical stability. It will 
be seen from the table that the proportion of the 
Rattler s horse p wer to her measurement tonnage, is 
▼ery small, therefore it is unfair to pronounce against 
the screw, because she does not prodfice great results 
against a strong wind and sea^ and not as good as would 
have been derived from a paddle steamer; and it is 
equally unfair to pronounce against the sailing of the 
paddle steamers as compared with her, nnoe they have 
the weight of doable (at least) the proportionate power 
that she has, whilst she has a further advantage in her 
additional keel, increased as it was both in length and 
depth. 
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The ca^e of the Rifienian, — 1 he liifleinan is a decided 
improvement of Mr. Fiucham's on the Odin s form, 
but no improrement in the Odin's proportions; therefore 
the results from her must not be taken as a lair 
specimen of what the screw can effect, and the less so 
as ill other points she is unsuitable for the screw. 

J St. Because her run is brought in suddenly on the fore*- 
side of the screw, the consequence of which will be a 
retarding stream on the back part of the screw and 
stern-post, whereas, had her after-body been so formed 
that the water should have converged abaft the screw, its 
reaction would have increased the action of the screw. 

2nd. Her screw will be less efficient, because her 
centre of gravity of displacement is so far forward, she 
will pitch her screw out pf the water to a much greater 
extent. 

drd. Her screw will be less efficient, because her 
centre of gravity (or weight) is situated so far from 
where the screw (or power) is applied. 

Bilge pieces httye been given to her with a view to 

reduce her rolling* and increase her weatherliness ; this 
would have been equally well effected, by an increase of 
length equal in area to the area of these pieces, while 
length would have had the further advantage of im- 
proving her speed, and therefore the power of turn- 

ing-t 

The case of the Dauntleits, — It will be seen that the 

proportionate beam of the Dauntless is greater than tliat 

* Probably from an appreUeusiuo caused by the accoauts of the roll- 
ing of the Battler and Hroit Britain; but tiie midship sccUonB of tUctic 
vetaeb are not to good as tbat of the Blfieman. 

t The Dee (Captain Oliver) took 980 ftlfaomt to malce a complete 
tvni In athulf epcedy but oolj 180 Huliomtatfbll tpeed. 
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of the Odin, and why, it would be difficult to say, for the 
screw is less efficient against a head wind and sea, and 
therefore any form that would increase the evil of this, 

mif^ht reasonably be thought unsuitable. It is difficult 
to conceive that tlie object of this increase of beam was 
to give greater stability^ as this could have been more 
effectually given by raising the centre of gravity of dis- 
placement, which might have been much higher with 
advantage to her form for speed ; but form for speed seems 
to be a point of small moment with Mr. Fincham, as 
he ranges, in this respect, through considerable varieties. 
The enti ance of this vessel is, however, better formed 
than that of the Odin. 

Great Britain's case, — Lastly, it will be seen how 
vast a difference there is between the Great Britain's 
ratio of length to breadth and that of the Battler, Rifle- 
man, and Dauntless; and very considerable speed is 
obtained from her, though she rolls very much, and 
though her power, while nominally not so much as one 
horse power to three tons of measurement, is really less 
than this, — fully justifying my conclusion^ that our war- 
steamers would be improved by a greater proportionate 
length. 

It has been thought, and 1 presume, acted on, that 
this vessel rolled so much, because she has not paddles ; 

there is not a shadow of reason for this. The evil which 
is likely to accrue from such a belief will warrant a 
further discussion on the subject. 

1st, Then, she is said to roll very much because she 
has not the paddle on the one side to resist immersion, 
and on the other to resist emerging, or in other words, 
these two would have tended to prevent so much indina- 
tiou, or have given her greater practical stability; but 
thb b to imply that she had too little stability, yet her 
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case is aaid to be Uluitrated hf a dismasted ship. Now 
a dbmasted ship does not roll extenswefy, but rolls very 
fast; and this, owing to her great stabilltf, derived, lst» 
from the centre of gravity being lowered by the loss of 
tlie masts, and 2nflly, because her stability is not then 
reduced as it formerly was by the moments of inertia of 
her masts. So that the case of the dismasted vessel 
and the Great Britain are not similar, the former rolling 
too quick, because of havmg too much stability of a 
particular kind ; the other rolling too deep, owing to a 
deficiency in a stability quite differently derived. 

But it may be argued, that the effective value of the 
paddles, in giving support, is owing to their striking the 
water. This action is far less in its amount than is the 
action of the weight of the paddles, paddle boxes, &c. to 
make a vessel roll. The extreme breadth of the Great 
Britain is 60 feet 6 inches : had she had paddles, this 
would iiave been increased (overall) to 80 fcuLj and 
tlie weight of her paddles, &c. would have been about 
120 tons. The moments of inertia of these would be 
about d5<x 120=147,000. An amount of effect quite 
beyond the action of the paddles^ and so great in all 
paddle steamers that I have no hesitation in sayuig that 
no paddle steamer can possibly (all other things equal) 
be so good a sea-lioai ab a screw steamer. 

The causes of tiie excessive rolling of the Great Bn- 
til in are the foUuwing. 

1st. Her peg-top" form near the water-line, which 
oecasums a continual rismg and &lling of her centre of 
gravity as she rolls each way. 

2nd. Want of prcxtical stability, owing to her sides 
flam I ling out above the water-line, and abaft to a 
greater extent forward and aft. 

I have been told it was predicted- by m engineer. 
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that such would be the consequence of their adopting 
a ' peg-top" form of midship section. 

But this must evei be the case; the rejection of prin- 
ciples must (except by accident) be attended by fiailure. 
Thus it was that so many failed in the appltcation of 
steam power to the purposes of navigation, while Fulton, 
by ^ investigating on principle the difficulties of the 
subject," achieved that which so many had failed in^ and 
obtained much of the credit which belonged to the 
inventor. 
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Shewing an accordance in many points between the 
principles already staled^ and the wave principle,'* — We 
have seen how the eeveral properties necessary for an 
eiBcient vessel of war are obtained. It remains now to 
shew how far the frigate on the " wave principle," which 
v\ iis j>roposi?d to the Lurds Commissioners of the Admi- 
ralty is in accordance with these principles. 

This frigate was originally intended to be of the 
Carysfort class, but finding that these vessels had not 
stowage for either a sufficient quantity of provisions or 
water, the dimensions of the design wero increased 
eighty tons, then to equalise them it was proposed that 
the'* wave* vessel should carry IG tons more arma- 
ment than tne Carysfort's class: however, she is still 
nearer to her class than any other, therefore the Carys- 
fort is taken for comparison in order better to form an 
estimate of their relative capabilities. This comparison 
of their properties may best he' done in the order of 
their Importance. 

Comparison of the stabilities of the Carysfort and 
the wave' vessel. — 1st. We have seen that in order to 
obtain jyractical stability in a sufficient amount, it was 
necessary that the hydrostaticstability should begreat, and 
that it should be derived from as small an extreme breadth 
as possible, by having a long straight of equal breadth 
and perpendicular sides within the limits of immersion 
and emersion, and from having the centre of gravity 
of displacement high : the following are the principal 
dimendious of these two vessels: — 
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Length. Breadth. 
it, ft. In. 



Draught of water, 
ft. in. tt. in. 



TheCftiysfort 130 40 7| 17 U aft 16 1 forward. 



The relative hydrostatic sUdniity of these two Tosself 
is shewn in fig, 21, which is an exafi^ copy of a drawing 
submitted to the Admiralty hj Mr. Fincham. 

Fig, 31, represents the areas of the water-lines, set 

off as ordinates, the first being tlie horizontal line, the 
others determining the curve, the perpendicular line 
being the draught of water. From this it may be seen 
that the area of the load water-line of the proposed 
frigate is oonsiderably greater than that of Garysforty 
consequently that her hydrostatie stability from this 
cause must be much greater; the hydrostatie stability of 
the wave vessel is also greater, because the centre of 
gravity of displacement is higher in her than in the 
Carysfort* 

IHUanee of centre of gramty of displaeeme»i from the 
load vfater^dinei : — 



Again, the beam of the Carysfort being 40 ft. 7| in. 
and of the wave frigate but 39 ft the momentt of inertia 
of the former (to make her incline) will be greater, while,, 
as may be seen from their midship sections, fig. 23, the 

moment of the water at her sides is less to resist this 
motion than in the latter, consequently the practical 
stability of the Carysfort will be reduced, and sh^ witt 
roll deeper than the vessel proposed. 

MehHoe to the eaey moUone of the toaiee oewel.— From 
page 13 it appears that easy mothtu are to be obtained, 
if in addition to great practical stability, there is, 1st, 
considerable keel^ and a large flat at the fore-fout and 



The wave frigate 155 39 0 



16 0 aft 14 0 forward. 



In Carysfort 
In wave vessel 



5 in 6 
4 10 
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keel. From the dimensions it may be seen that the 
wave vessel has twenty feet greater length of keel than 
the Carysfort, and fig. JB, which has a wave curve 
the floor, rising forward and aft, will shew that she has 
a flat at the foie-foot and keel. 

iSnd. When the aides are perpendicular mthin' the 
limits of the immerden and emersion. Now this is the 
case throughout a great length of the wave vessel, — her 
midship section, fig. 23, will make this more apparent,— 
while that of the Carysfort has the deficiency shaded. 

3rd, When the v<^ume of the solids of immersion 
and emersion is in some ratio inTene of the intensity 
of the action of the water upon them, fig. 22, is formed 
by the areas of the vertical sections being set off as 
ordinates ; and from it the after-body of the wave vessel 
is greater, but as the intensity of the action of the water 
on it is less than that on the fore-body, so the terms 
above stated are fulfilled in her, but not in the Carysfort, 
whose fore-body is in excess. 

Their reloHon as to fast taUbig and weatherUness, — 
The wave vessel will possess these in a greater degree 
than the Carysfort, for they depend— 

1st. I;|)oi] having a smaller mi4$hip section, which is 
the case, see tig. 23; and 

2ndly. Upon the ratio between their vertical longitu- 
dinal area# and areas of midship section; the design 
propqaed b?h^g 20 feet lo^er than the Cavyrfort, tboiigh 
drawing a foot less water, will have 150 feet greater 
area of vertical longitudinal plane, then, having a smaller 
area of midship section, the ratio between these two 
planes must be m^^h greater in her than in the 

Carysfort 

dicdly. Upon.tbo fineness of the bow» and itc{ suital^le^ 
ness for speed. The drawing submitted by Mr. Fin* 
cham, fig. 22^ will shew that the wave frigate has a 
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finer bow than the Caiysfort, and figs. 9^ 10, and 11, 

will shew its greater suitability for going to windward, 
and for speed. 

4th. Upon the form of the after-body for offering 
greater lateral resistance, and not occasioning negati?e 
resistanee. That the lateral resistance of the after- 
body of the proposed design must be greater than that 
of the Garysfort, is evident from the fact that its vertical 
planes are more nearly at right angles to the thrust of 
lateral resistance, than are those oi the Carysfort; and 
that this form of after-body occasions less negative resis- 
tance, see Lecture IL 

The waive form shewn to have the property of requiring 
Utile steering, — ^The property of requiring but little 
steering/^ depending upon a yessers having a lean fore- 
foot, long and (comparatively) straight sides, a fine heel, 
and a full after -body at the water-line, the proposed 
vessel would require less stecrin;; than the Carysfort, as 
she has all these to a greater extent than her ; while the 
property of being ''easily steered," depends, (when the 
weights are properly placed) upon the power of the 
rudder (principally) ; this will be greater when the keel 
is fine, and when the after-body is full at the water^line^ 
for when it is not full, an interference of the currents 
takes place, and the direct current upon the rudder from 
below is prevented; the after-body {at the water-line) 
of the wave vessel is full, the Carysfort is not so; see 
fig. 22. 

Then that she would (notwithstanding her greater 
length) turn equally &st witl^ the CSarysfbrt^ is very 

♦ 

likely, as from the rake of her fore-body she npracH' 

cally almost as short ; then she was to have drawn two 
feet less water forward, but only one foot less water aft 
than her, while her comparatively circular after-body, 

I 2 



Digitized by Google 



U6 

(except the part below) would have oftiied less ob- 
struction to her turning than would be occasioned by 
the long flat after-body of the Carysforl. 
. pitching in tke VHwe farm less* — The pitching and 
scendtn^ of the proposed frigate would be mudi le«« 
than the Carysfort, and than ordinarily is the case 

Owhtg to form, — 1st. Because the resultant of the 
water is brought so far aft, it admits of the masts being 
more than ordinarily far aft, which brings the fore-mast 
out of the less buoyant part of the bow, then, as the fore« 
tack would come to the gunwale, the bumpkins^ and 
other weights may be diitpensed with. 

2nd* fiecause the diock wUch is occasioned by a 
large surface, which a full bow presents, is avoided, so 
the timbering of the bow may advantageously be less, and 
the sudden lifting of the full bow ou the sea reaching it 
will be avoided by the fine bow. 

drdly. Because the centre of gravity of displacement 
and therefore centre of gravity, is abaft the middle on 
the water-line, greater length is obtained towards the 
bow, and therefore greater longitudinal stability ; and 
this length being continued only below water, the hull 
above being shortened to avoid the weight, she will have 
the advantage without the ordinary disadvantage of 
greater length. 

4th. Because the fore-mast u brought so far aft, she 
can carry her proper siised jib on a shorter, therefore a 
smaller and lighter bowsprit, which will again admit of 
all the fittings beinj; lighter, head-knee, &c. 

5th* Because the bov|r, in the direction of a buliock- 
line, rakes, its tendency will be to lift, and therefore 
to prevent pitching ; because the water, instead of being 
ihrown off on either side, passes aft underneath her, and 
supports her until the bow receives the support of the 
next wave which she has moved up to. And ^cending is 
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prevented by the kM flow of the water along a full after* 
body at the water-line, which cannot l>e mnch immeraetl. 

Shewing Air. Hcmrood's method of disjwsivr/ the 
weights to ridrcintat/e. — Yet even this tonn might have 
been irieiFectual to prevent pitching and scending, if the 
dispodtton of the weights had not been attended to ; but 
tluB was attended to^ and the object of shortening the 
decks and hull forward^ which was done to the extent of 
seven feet was with a view to bring the centre of gravity 
of the hull into the same vertical plane as the proposed 
centre of gravity of displacetnent, and thus more to 
centralize the weights. 

The weight of each article, with its distance from the 
centre of gravity of displacement, was taken and taba*- 
lated as in the form below. 

Weights abaft centre of gravity of displacement. 



DtMrflltilNI of aitldit. 


Distance from centre 
of gravltj of dl^ace- 
mentaadwilpit. 


Moment 

•tiMt 


MoBMntof 
I tawtta. 














Toot. 


Feet 






2 32-pn. shot and earriage 

2 )t fi »» 
2 68.pr». „ „ 

2 »» »» »» 

^ ij f •» 
1 56-pr. „ „ 

Main-mast • . 

Miaen-nuMt . 


».7 

4.3 
»» 

M 

8.7 
20.0 
HA) 


62 
48 
34 
20 
6 
68 
11.3 
.54 


167 
129 
146 
86 

25 
591 
223 
.694 


10354 

6220 

4960 

1720 
154 
40188 

2573 
32076 

< 








1961 




Wf^flJiis hfforc centre of gri 


ird}} of displacement. 


2 ^2-prs. flliot aud carriage 

? *• ** '* 
2 »|f »j .-• fc, 

f», » . *» 
1 56-^.'«Majgea]id «bot 

Fmv-nfijt,.^ , . ;, 


2.7 

»» 
ti 
•» 

8.7 
18.0 


8 
22 
36 
50 
61 
54 


[ 21.. 

97 
135 
530 
972 j 


li 172. 
1998 
349 

6760 
32330 

52488 








1814 
1961 


93387 1 
98325 


1 A weight forward 


4^ 


94 


147 1 
146 1 


4838 
4960 



,;.:t 

• ■ 

1 J 



And thus all the weights in the ship, with their dis- 
tances before or abaft the centre of gravity of displace- 
ment, should be tabulated and re-ftmtDgedi if necessary, 
until a balance is obtained between the moments befm 
and abaft, and between the moments of inertia befove 
and abaft; and if this be notproeticAble, then the ballast 
may be made available, as shewn in the table, where the 
small quantity of 4 tons 3 tenths corrects a great 
excess aft 

To design a steam frigate, — If it welre desired to pro- 
ject a steam frigate — ^this piofKiied frigate, or one more 
neaify approached to the contemplated dimensions of the 
steam frigate, (these dimensions being suitable only for 

a first-class steam frigate,) would be taken as the basis of 
the design, keeping the frigate entire as to her proper- 
ties^ weights^ and amount of sail, only altering the 
armament to one more suitable without increasing its 
weiglit^ inserting a section of the form of the midship sec- 
tion (or a little modified, if necessary,) which should be 
sufficient to carry the enginies, boilers, coals, &c. together 
with its own weight, having its centres of gravity and of 
displacement so situated as neither to increase or decrease 
the stability. If a further speed was desired than had been 
contemplated in the proposed frigate, the extremities 
would require to be altered to suit the new speed, that 
it might be obtain^ with the least consumption of power. 

Whif called ** the wwfe principle*** — The ** wave con- 
struction" takes its name from the circumstance that it 
produces the ordinary motions or phenomena wliich 
take place in the water^ aud which are called waves. 
From the economy of means or power which pervades 
all the processes of nature^ it might fairly be expected, 
that he who most nearly imitated (though a&r off) these 
perfect operations, would most liearly approach to that 
perfection which is manifested in them. 
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There are various orders of ihese waves, but "the 
wave of translation/' which is that which is propagated by 
the prow or anterior suriiEU» of a body moving in water, 
and is that also which most bean upon our subjeety so 
mav first be referred t6. 

C^aroeterigtie ef the ware of irangUuum* — ^Tfae 
characteristic of this wave is, that it taices a particle up, 
lifts it gradually through a certain height, aiui as gradually 
lowers it again ; having carried it the length of the wav«, 
the particle of water stops, though the wave moves on — 
like as in a eom field, the eoni remains in the gtoundy 
but the waving motion moves on acroas the field. Fig. 
2ft is a speeimen of one of these waves, in which is shewn 
the relative heights that a particle is raised to as each 
successive part of the wave pnsses. 

2 hat which is required in the form of the how. — The 
object desired to be efiecied by the bow of the ship, is 
to displace the water sufficiently to admit of the passage 
of the ship, and to do this with the least possible expen- 
diture of power. It has been seen, that if the bow be 
convex, as in fig. U, the motion will be iui|iarted too 
quickly, the water will be accumulated at tlie stem, and 
all the evils shewn in Lecture IV, will arise— or if it be 
Ibrmed as at 9, the motion will not be imparted gradu- 
aUy» and thetefore a rise will take place dose forward, 
only in a less degree; but if the after part of the bow, 
as shewn also in Lecture IV, be not rounded off, there 
will be a l(>s« of power. That form then which will im- 
part the velocity gradually (for the more gradually motion 
is imparted, the less power will be required to effect it) 
and allow it to subside gradually^ must be the best. It 
will be seen in fig. 11, the velocity imparted by each 
section is greater than that imparted by the one before 
it up to the centre, where it gradually becomes less and 
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letB to the end of the bow. At the stem there will be oo 
accumttlatioD, aod at the aifter end there will be no 
deficieney, and that form will occasion the phenomena 

called a wave,— for though the action of the bow is to 
move the waiter horizontally, yet as its outward niotion 
from before the vessel is met and resisted by tlie water 
further out, it can only escape by rising above the sur^ 
&ce^ and of course the amount of rise will be in propor- 
tion to the outward velodtjr communicated; this is least 
at the two extremities of the bow, and most at the centre 
belwecii the stem and the after termination of the bow, 
tlierefore the result will be a gradual rise from the stem 
towards the centre, and a gradual subsidence from the 
centre towards the after end of the bow, in other words 
a ''wave.*' Not only will this be effected with the least 
consumption of power, but the better position of the 
accumulation will have a marked and &vourable influence 
upon most of the properties of the ship. 

Concomitant advantages of the wave bow. — Thus, for 
instance, this iorni, instead of accumulating the water at 
the stem, where its effect is to give greater support to 
the centre and to take support away frum her sides^ 
tending to decreate her practical stability ; it accumu- 
lates the water at the sides and takes it away from the 
centre, the efl^ect of which is to inereate the pfactical 
stability and weatherliness. 

While the old form, by accumulating the water close 
to the stem, carries (with a side wind) the resultant of 
the water much further forward, and therefore requires 
to have the centre of e&art of the sail further forward 
to counteract its evil effisct ; this again requires a laiger 
bowsprit and the fore- mast further forward (cssteiis 
paribus) which, by increasing the angle of the pitch, is 
injurious to the ship in many ways. 
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Also by bringing this accumulation aft, the centre of 
resistance of the water, and the centre of efibrt of the 
sbUb are brou^t more nearly into the same vertical 
plane «id» the centre of gravity, all which contributes to 
economize power and facilitate quickness of turning. 

Waves vary in their length, — These waves are found to 
vary in their length according to the Telocity with which 
they move. The lengths corresponding to the velocities 
have been observed and tabulated, so that when the 
velocity at wlnob a vessel shall be driven is determined, 
the length of the bow will be the length of wave in the 
table which corresponds with this velocity. 

Propwjatwn of the wuve of oscillation. — If a 
plane be moved fast in water there will be left 
behind it a partial vacuum, which will principally be 
filled up by the water from below, because that will be 
forced in by the superincumbent water, while that at 
the surface will be so only by the force of the drcumam*- 
bient water, which force is very much less ; the water, 
then, which is immediately above that which is forced 
into the vacant space, will fall, and the consequence 
will be that an undulatory or oscillating niotiou will 
be produced ; this motion has been called a wave of 
oscillation, and is that which is formed behind a vessel 
when she moves ahead ; the length of this wave, as of 
that of the wave of translation, depends on the velocity 
of its propagation, which will depend upon the velocity 
of the moving body. Tho water being divergent from 
the bow, if the acceleration of it were continued up to 
the end of the bow there would be a partial vacuum 
fonnedy then the vessel would sink, and the resistance 
would be increased, so there would be a los^ of power ; 
such, however, is not the case aft, as the water from the 
after-body is convergent, and therefore may be acce- 
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lerated up to the atempost with advantage, for the 
greater its velocity there the greater will be its reaction, 
which will be favourable to the prograBs of the vetsel as 
giving her an onward thniat* So it may seen from fig. 
19^ (hat the after-body Is only half the lengtib of the 
wave, the body terminating when the wave is at its 
highest [xjint and before it has subsided. 

Comparative length of the waves of oscillation, — The 
length of the wave of translaiion as compared with the 
length of the wave of oscillation is as 2 to 8» but as only 
half of the wave of the latter is taken, but fhe whole of 
the former, so the length of tbe fore-body as com- 
pared with the length of the after- body, is as 3 to 2. 

The aenesis of the wave-line curve forward. — Fig. 19 
is a theoretic wave curve of a water-line ; the genesis of 
these curves is as follows — the length of the fore-body as 
compared with the length of the ^fter-body is ab 3 to 2, 
therefore the whdd leng^ is divided into 5 equal parts^ 
and 3 allotted to the fore-bbdy. A cirde whoto diameter 
is equal to the half breadth determined upon^ is de- 
scribed with its circumference t uu liing the central line, 
where the fore and after bodies join ; its circumference 
is divided into sixteen equal parts, and the central lines 
of theforeand afterbodies are each divided intbeight equal 
parts; lhen,for the curve of the fore-body, from the foremost 
division bn the central line lay off the perpendicular 
distance of the central line from the first or lowest divi- 
sion on the circumference of the circle, and from the 
second division on the central line the perpendicular 
distance of the second division on the circle, and so of 
each of the eight divisions ; then through these points 
draw a line» and it will be the wave line curve forward, 
llie curves of all the water-lines are ^milar — I say a 
theoretic wave curve^ because, as is ^nerally the case, 
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there is aioug straight of equal breadth ioaerted between 
the fore and after bodies. Fig. 19 only represents the 
curves el the extremiiies^ and ageiB, the poiition of that 
curve will depend upon the requlremente in the vesaeL 

ffenens of the wave curve for the a fter'hotfy. — For 
the after-body, lines are drawn froui the (iivisions on the 
circle parallel to the central line, on which the distances of 
the divisions on the central line from tlie fore end of the 
after^body are respectively laid off from the divisions 
on the circle, a line drawn through these points will give 
the wave curve for the after-body. 

The curves in the directidn of a buttock-lihe forward 
and aft are cycloidal. 

The advaiUuyes which might be anticipated hy this 
form,— The advantages sought to be realised, and of 
which We have seen there was a fair promise^ from the 
proposed frigate as compared with the Ckrysfort, were — 

Greater speed on all points. 

Greater weight of armament^ which was also to have 

a greater range. 

Greater stowage of provisions and water, that which 
the Carysfort stows being insufhcient. 

Greater efficiency because of being more easy, and 

Greater accommodation for both men and officers. 

1 cannot, perhaps, close these lectures more advan- 
tageously than with a notice of the objections which Mr. 
Fincham was enabled to bring against the proposed de- 
sign when ordered to report upon it, for without the ne- 
cessity of a very careful ^* analytical exaroinatiou,^' 
these strictures may be seen to famish a recommenda- 
tion from a very unexpected quarter. 

Mr, JFhteham^s Report (KMmined,^Mr. Fincham com- 
mences his report with an important admission — that the 
chief feature in the proposed design is the adupiion of 
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the principle of the wave line coustruction — that the 
design appear^ to be on a certain principle. This 1 
consider to be an important and favourable admission^ 
although, jttd^ng from the absence of uniformity^ betok- 
ening any fixed principle in his own projections, Mr. 
Fincham may not have intended it as such : he further 
admits that this principle appears to have had some ad- 
vantage in experiments which were made. But he en- 
deavours to qualify this favourable notice by saying — 

Bat as these experiments were not made under the cir- 
cumstances to which sailing vessels are subject in a 
heavy sea, it does not seem dear that we may infer with 
much confidence from them, what degree of excellence 
such a form would possess in the greatly altered circum- 
stances in which vessels must inevitably be placed, for 
the form which is opposed to Uie resisting medium is 
continually varying as the extremities are alternately 
elevated and depressed in a heavy sea.*'^ 

Now^if success has been obtained as hr as experiment 
has hitherto been carried, I submit that the fair inference 
is in favour of further experiment — certainly, no unfa- 
vourable inference can be drawn. But, little credit as 
Mr. Fincham seems disposed to grant on the strength of 
bb admission, justice requires that a much wider admis- 
»on should be made. Besides the very favourable re- 
sults from the original experiments, in which Mr. Fin- 
cham observes, *• the wave line appears to have had 
some advantage,'* we have the subjoined particulars of a 
trial ^' under ths circumstances to which sailing vessels 
are subject in a heavy sea/' and it will be seen that 

• From these considerations Mr, Fincham should argue the inutility 
of pt'okinrr nny specific form h9 host calculated for 6j)ced, since it in 
suiiicd liiai the "contiaual varying ol the fornun a heavy sea'' ia not 
peculiar to the vuve Turin. 
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the matt btouiftble rettilt was obtained when ** the form 

opposed to the resisting mediam was continually varying 
as the extremities were alternately elevated and de* 

pressed." 

Tbe Flambeau wave steAiner. Htvul. 

Length 150 feet Length 150 feet 

Beam 20 feet Beam 18 feet 

Draught 6.5 inches Draught 4 feet 

Horse-power 76 Hone*power 120 

Slower In the river-shallows Faster 
Equal In deep water Equal 

Much faster In bad weather Much slower 

Dry Wet 
Easy Uneasy 
Thusy though having a less horse-power and two feet 
more beam, she was equal to the other in deep water and 
much faster in bad weather. 

The same has been proved in the hollow-bowed, or at 
least sharp, Dover packets, and in the ** Wonder" of 
Southampton. 

Mr* Fincham tells us a trmmn. — Mr. Fincham next 
informs us, that in all good ships there b a proper rela- 
tion between the fore and the afterbodies. This will not 
be disputed. The question Is, what it this proper relation? 

Mr. Blake's experience. — We have seen in Lecture 
II, that the liiiht adjustment obtains in the proposed 
design, and I may offer Mr. Blake's* experience of fifty 
years in favour of it, for he has proposed a 60-gun fri- 
gate with the centre of gravity of displacement abaft 
the middle on the water-Une, which is the adjustment 
objected to by Mr. Fincham. Nor is it without proofs 
of the successful results from this particular adjustment 
that it is recommended by Mr. Blake. And it may also 
* L»to Builder «t Portomoulb. 
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be seen from Hues, in the possession of a builder at Bris- 
tol, that this adjustment was at one time common among 
the Spaniards. 

One of Mr* Fineham^s errors, — Mr. I^cham has 
fallen into a strange error in saying, that where a certain 
adjustment of the bodies before and abaft the middle on 
the water-line does not obtain " the ships have always 
been subject to uneasy motions of pitching and scend- 
ing," By this, Mr. Fiiu hain would appear to forget that 
these motions are performed round the centre of gramty^ 
and Dot round the centre of the lengthy unless they coin- 
cide, and also of the fact that these motions are much 
more influenced by the disposition of the weight than 
by the most extreme forms in our navy. 

Motions more influenced hy weights than hy form, — 
In which assertion I am borne out by some of the very 
ships he quotes. The iilndymioQ was very uneasy on 
her passage to Lisbon some years since, and lost some 
of her masts; the uneasiness was attributed to the 
ordnance stores which she had in. The Pique and the 
Carysfort are said to be very uneasy if their bread is 
stowed ill its proper place. The Kurydice is said to 
have been fitted with new dead lights aft, doubtless 
because she scended heavily, yet 1 am told that there 
was a scrupulous attention given to keep her on an even 
keel, if so fhe relation of the fore to the after-body must 
have been always that which Mr. Fincham gives. It 
will be observed that the ratio of the Endymion's bodies 
IS 1 to 1.058, and that of the Pique 1 to 1.087, or 
nearly the same, yet their general characters are totally 
opposite^ Endymion being a very easy ship, and the 
Pique notoriously uneasy. 

This is a practical illustration of the truth of the 
above assertion, but knowledge of a generally admitted 
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principle should have prevented Mr. Fincham from 

ijg into such an error. 
AnotJier of Mr, Fincham^s errors^ necessity of the 
moments of inertia to be greater aft, — The ratio of the 
fore to the after-body in the Carysfort is as 1.217 to If 
or the excess forward The ratio of the after to 

the fore-body in the proposed deugn is as 1.243 to K 
or the eseess aft .343, no yery great dilbrence between 
them. Mr. Fincham goes on to say, " from this excess 
aft there must be a great excess of weights to bring the 
ship to her intended water-line. This must of neces- 
sity render ike momeMtum of the inertia abt^ greater 
m proportion to that foruford, and eame not onfy an 
unea^ motion to the ship in picking, hnt Ukeutiee eaute 
her inevitahfy to steer hadhf.** The errors in this quo- 
tation arc nuiiierous aiul glaring. There is no necessity 
wliatever for an excess of the moments of inertia aft. 
Suppose that, in consequence of the full after-body, it 
is necessary to put 100 tons 40 feet abaft the centre 
of gravity of disptecement; this must be balanced, or 
the yessel would be thrown out of her line of floatatibD, 
and that we therefore put 40 tons at 100 feet^ we shall 
then have the moments 

Aft 100 X 40 ^ 4000 i forward 40 x 100 = 4000 ; 

here the weight aft is 2^ times greater than that forward, 

and the moments of inertia are 

Aft 100 X 40® ^ 160,000 i forward 40 x 100^ = 400,000; 

the moments of inertia forward being 2| times greater 
than those aft, or the very reverse of Mr. Fincham*s 

necessary excess. " Bad steerage" therefore, need not 
be apprehended from a cause shewn to exist only in 
Mr. Fincham's imagination. 

The ship will not pitch, the moments of inertia are 
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greater aft, — Mr. Fincham falls into another strange 
error, when he says that the moments of inertia being 
greater aft, the ship must have an uneasy motion in 
pitckintfi as it must be evideDt to the simplest intelli- 
gence, that where the greater force is» there ako must 
the greater effect be; had not Mr. Fincham distinguished 
between pitching and scending in his letter, I might 
have supposed that he used the first as expressing both 
motions. 

iVbi tlte case of the wave for as Mr. Fincham seems 
to imply* — " The motion- of rolling and lurching/' Mr. 
Fincham says, depends chiefly on the transverse form 
of the body, and on this point it would be found under 
the analytical eicamination that when too much of the 
body has been thrown in by the lee lurch, whilst there 
has not been enough body below water to catch the 
ship on the weather lurch, the ships have invariably 
rolled with an uneasy motion, except on a wind, and 
under a press of sail." 

It would appear that Mr. Fincham, in this rather 
obscure passage^ means to assert, that supposing a ship, 
divided in the centre by a vertical longitudinal plane, 
if when she rolled she did not immerse an equal volume 
on the one side of this plane, with that which she emerged 
on the other side of the same plane, her notions would 
be uneasy in proportion to that inequality. 

1 am qtute wilting to admit the incompa^bility of 
such inequality with ease of motion, and in the foregoing 
Lectures great stress has been laid on this point as a 
radical defect in Sir Wm. Symonds* ships, and I am 
at a loss to conceive Mr. Fincham s object in bringing 
forward this truism, unless he means to inanuate that 
this said inequality is a feature in the proposed desigtu 
Thisy as may be seen by a bare inspection of fig. ^» is 
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to far from thtf truth, that I can at present attach n6 
meaning to the paragraph. In the figure the inequality 
in each veseel is shewn by the shaded parts. 

Again, Mr. Fineham says, Uneasy motions in rolling 

may result likewise from inclination throwing in more 
of the after-body than the fore-body, causing the ship 
to revolve on an axis somewhere between the longitudi- 
nal and the transverse axis/' Mr. Fincham might have 
added, that if the fore-body is in excess a similar change 
of axis will take place. In kU own designs this is the. 
case (see page 15). But if the vessel be put in motion 
ahead, the evO of the disparity in his designs is increased^ 
while the evil arising out of the disparity in the pro- 
posed form diminishes with the speed. (See page 16 ) 

Mr. Fincham gives two drawings, to illustrate his as- 
sertions and his figures, (these have been reduced in figs. 
21 and 22) but they contradict rather than confirm his 
statements. Take 21 , and it will be seen Ihat the excess 
of the fore body of the Carysfort over her after body is 
greater tiian the inverse excess in the proposed frigate, 
consequently the extent of the motion in the Car}'Sfort 
will be greater. If they are each inclined 10 deg. to 
port, the axis of the Carysfort will pass through lier port 
bow and starboard quarter, but the axis of the proposed 
design would be through the starboard bow and port 
quarter ; give these two vessels motion ahead, and the 
action of the water on their immersed bows will be tn- 
cr eased, and that on their after bodies decreased^ and its 
action will be to push the bow to starbo.ird, and allow 
the stern to fall to port. The bow of the Carysfort 
being already too much to starboard, and her stern too 
much to port, the evil will be inermuedt while the bow 
of the proposed frigate being too litUe to starfoourd and 

K 
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the stem too little to port, the evil will be corrected, or 
tAlaaul deereatetL 

Fig. 2*2 equally contradicts Mr. FinGfaaiii's aasertioDs, 
had die line which forms the curve been straight near 

the horizontal line, the solids immersed and emerged on 
either side of the vertical longitudinal plane, would have 
been absolutely equal, and the inequality is least where 
the line is most nearly approached to the perpendicular ; 
and which is so iu the proposed frigate's cunre^ therefore 
her motions would have been least. 

Mr»F%nehanC9 anafyHealexannaaUan examtnetL-^'Bat 
the analytical examination/' which Mr. Fincham pro- 
fesses to have made, is the merest empiricism ; he admits 
in the two paragraphs in which lie speaks of uneasy and 
irregular motions that they are due to " throwing in 
more of the after-body than the fore-body,^' and instead 
of giving the ratio between these ponion$ of the bodies 
he gives the ratio between the whoU of the bodies; now 
it is perfectly possible to have a great disproportion 
between the fore and the after-bodies, as a whole^ and 
yet have a strict equality between thoac portions which 
are alternately immersed and emerged. It was practi- 
cally so in the Sapphire. 
Solid immersed at an inclination of 5° 1258 cubic feet 
Solid emerged . • 1262 

beingadiffisrence of only four cubic feet, while the oentre 
of gravity of displacement was very nearly two feet 
before the middle of the load water-line. 

Mr. Fincham concludes his strictures with an objec- 
tion to the position of the centre of gravity of displace- 
ment. All constructors, says Mr. Fincham, consider 
that it should be before the middle, whereas in the 
pn^posed design it is 4 feet abaft. 



Digitized by Google 



131 



Mr. fincham does not add, that many vessels have 
the centre of gravity of dbplacement abaft the middle, 
and it will flcaicely be credited that in the Grcaasian, 

(designed by Mr. Fincham himself) as well as in the 

proposed frigate, the centre oi gravity is 4 feet abaft the 
middle, see Fig. 24. 

On a review of the many and difficult questions in- 
volved in the subject matter of these lectures, one is 
forcibly led to exclaim^ with a distinguished writer on 
Naval Architecture, ^ To whom then are we to look for 
improving, not to say perfecdng, our ships? Is it to the 
men who may bring forward some geometrical or me- 
chanical series of curved lines for a ship's l)0(iy, dt'duced 
from one or more curves ? for this has been many times 
done, and may at all times be performed by the mere 
dabbler in the art ; or to those, who» r^ardless of axy 
ruksf build ships by what they call the eye? for there 
are enough of these. And when either are asked for 
reasons for any particular construction, they assume 
mysticism, and would ' appear wise by saying- notliing ;' 
certainly, from no such men are we to hope for improve- 
ment in a science pregnant with difficulties, to surmount 
which seems to exceed the force of the human under- 
standing.*' Bat let us look for the advancement of 
Naval Architecture, to those who unite the theory with 
the practice, who are patient observers of the physical 
facts which experience brings to their view,* and have 
sufficient science to account for these^ either by laws 

* I «M partieularly atmek oa readtng Mr. Crenie's work in tbe En- 
cgrdoiiedts, to obfcrfe bow moeh of it appoan to Iw the work of a •tilor, 

though be was but a short time at ica, in the experinieDtal equclnm ; 
but the fact l», that be had been to aea with Don Juan D'lTlloa, thne 
flipwmpr that science is but experience reduced to rule« aod bdageo^ 
majr be traoamitted to men of a diffeient age aiul a diffefent natton. 
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long established, or, if not, to endeavour to discover 
new ones; for what is theory, in its legitimate sense^ 
but a law» or system of lawt^ established and CQofirmed 
bjr a series of well conducted experitoents? 

Naval architecture and naval tactics have derived 
their greatest advantages and improvements from men 
of science, and not from mere practitioners. 
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It- may be thought that I should have included under 
tibe head of the weights, the weight of the hull. This 
would have been to have given value to a defect — as, all 
other things being equal, the lighter the hull the better. 
As amongst other reasons, that which occurs in the case 
of the £ttrydice aa compared with the Carysfort's class 
and form. She is 50 tons lighter than the Carysfort, and 
can therefore take 50 tons more water and provinons 
under the same displacement as them. 

This, of course, is only a defect when the hull is 
heavier of necessity, as when the breadth is great the 
scanthng must be greater to have equal strength with 
that of vessels which have less breadth. 

It may arise from an accidental circumstance, as in th^ 
Barham, Yindicttve^ &c. because of their having been 
two-decked ships, and in such case is unfoyouFable to the 
ship^ and should be allowed. 

It is most desirable that competing ships should be as 
nearly alike as possible in all respects, excei)t in ibrm, 
as it is quite impossible to measure exactly the conse- 
quences of disparities, for even in that of the difference 
in the amount of sail^ though it be (approximately) true, 
that the velocity varies as the square root of the power, 
yet it is only so when all other things remain the same, 
which is hardly possible in practice, as every alteration 
in the amount of sail is attended with an alteration in the 
point of application of this power, therefore it will act 
with more or less effect, as may be ; and by this, the 
same ship only can be compared with herself, and not 
ships differing in form, in height of the centre of efibrt of 
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the saU, in weights, and in the arrangement of these 
weights. 

I said this was only the appmimate law, boicaiise it is 
only an approximation founded upon an approximation — 

for it is upon the supposition that the resistance varies as 
the square of the velocity, and this is found to be true 
only under certain circumstances. 

Let p = pressure of wind on a square foot of sail when 
blowing with the velocity of one foot. 
p' ^ pressure of water against a square foot at the 

same velocity. 
A SB effective area of the sails, 
fi » the area against which the pressure of the 

water acts. 
V ■» velocity of wind. 
V= velocity of ship. 
The relative velocity of wind and ship » v^W, and 
the efiect of the wind p A {v—Y)*, 

For the same reason the resistance —p'B \ \ 
Hence p A (v— V)a = i>' B V* 

ot'^jA (p— V) = V 

and y/~p~Ji.v = >/7a Y-^vyH V 

If now we want to approximate we may neglect 

^ p A in the denominator^ and in such case Y = ^- v. 

y/p' H 

or velocity of the ship would, ccuteris paribus, vary as the 
square root of the area of the sails; but this can only be 
regarded as an (^pprtmnuaUm* 
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A COPY Of MR. FINCHAM S REPORT. 

« FoRxaxotiTB Yaw, 16tb Feb. 1846. 

*' Tbb * waYe line»' as a principle in the construc- 
tion of vessels, which has been advocated by Mr. Russell 

Scott,* appears to be the principal feature in the pro- 
posed design, and vessels formed on this principle appear 
to have had some advantage in the experiments which 
he made. But as these experiments were not made 
under the circumstances to which sailing vessels are sub- 
ject in a heavy sea, it does not seem clear that we may 
infer with much confidence from them^ what degree of 
excellence such a form would possess in the greatly 
altered circumstances in which vessels must inevitably be 
placed, for the form which is oppostnl to the resisting 
medium is continually varying as tiie extremities are 
alternately elevated and depressed in a heavy sea. From 
these considerations 1 would respectfully submit, that the 
waved form and extreme sharpness of the bow, should 
be very carefully and deliberately conndered before being 
given to ships carrying heavy weights, e>|H cially as in the 
fonii now under consideration, the adjustment of the fore 
and after bodies, is the reverse of what experience has 
shewn to be essential to a good ship, and which must 
subject a ship to uneasy motions, and also render the 

* He rocaos Mr. Scott RuBsell. 
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^tie effect of the radder a very questionable matter. 
Experience has frequently shewn that vessels with a very 

full after-body, requiring great weight to bring them by 
the stern, have been uneasy in a sea, and have also 
steered badly. If an analysis were formed of the difi'erent 
slups in the British navy, it would be perceived by the 
great diversity of form as to the degrees of fulness and 
sharpness at the extremities, and it would also at the 
same time appear that there is in all good ships, a pro- 
per relaUoa between the lore and aft bodies, and that 
where this has not been the case, the sliips have always 
been subject to uneasy motions of pitching and scend- 
ing. 

^ The motion of rolling and lurching depends chiefly 
on the transverse form of the body, and on this point 
it would be foand under analytical examination, that when 

too much of the body has been thrown in by the lee 
lurch whilst there has not been enough body below 
water to catch the ship on the weather lurch, the ships 
have invariably rolled with an uneasy motion, except on 
a wind, and under a press of sail. All these effects are 
comparative, being confined with limits^ but the degrees 
can be ascertained only by comparing the forms oF 
ships which have been tried at sea. Uneasy motions in 
rolling may result likewise from inclination, throwing 
in more of the after-body than the fore-body, causing 
the ship to revolve on an axis somewhere between the 
longitudinal and the transverse axis» and this would be 
the case with the construction now under consideration. 
I have made the preceding observations with the view 
merely to shew, that the conclusions which I have drawn 
are derived from the experience and observation of ships 
that have been already tried^ and I beg to state also^ that 
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ill order to form a ju8t of:timate of the character of the 
proposed construction, 1 have made an analysis of the 
bodies of several frigates, and I find the relation of the 
fore-body to the after-body from the middle of the water- 
line, in the Endymion after-body is as 

1 to 1.05S 

Inconstant 1 „ 1.1 2.S 

Pique 1 „ 1.087 

Eurydice 1 „ 1.127 

Carysfort 1 „ 1.217 

CaHiope I ,» 1.175 
Proposed .757 

" From this statement it is seen, that proportion of the 
after-body in the proposeti construction, greatly exceeds 
that in any of the other ships, and consequently there 
must be a great excess of weights to bring the ship to 
her intended water-line. This must of necessity tender 
the momentum of inertia abaft greater in proportion to 
that forward, and cause not only an oneasy motion to 
the ship in pitching, but likewise cause her inevitablv lo 
steer badly, since in all the other ships the centre of 
gravity of the displacement is before the middle, as all 
constructors consider it should be, whilst in the proposed 
construction it is 4 feet abafb. The same may be shewn 
by an examination of all the elements which a£foct the 
motions of a ship, and which will be sieen by referring 
to the table in which the elements of construction are 
Liven. And perhaps the form may be more clearly 
seen by lines formed by the areas both of the vertical 
and horizontal sections^ which I hope will give a clear 
view of the relative form of this ship, in comparison 
with the forms of ships which have been tried. 

''After having given to this construction the best con- 



sideration in my power, I cannot, for the reasons already 

stated, recuuHiieud that iii the ptcaeut form the frigate 
should be built." 



THB XNO. 
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SHAKESPEARE'S WILL, copied from the Original in tho Proi-ogative Court, preserv- 
in.^ the Intedfaieations and Faesimflfes of the three Autographs of the Poet, with a 

f \v preliminary Observations. By J. O. Haluwkll. 4to. 1*. 

DYC I'^'S Remarks on Collier's and Knight's Editions of Shakespeare. 8vo, cloth. 4». Gd. 

A VVSV RF.^IARKS on tho Emendation "Who smothers her with Painting," in tho 
ri: y of CyinbeHne^ discovered by Mr. COUIBB, in a Corrected Copy of the Seoond 
Edition of Shakespigam, By J. 6. Haluwbxi^ F.R.8., && 8vo. 1*. 
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JoAii BuneU SmUh, 36, SoAo Squeere, London. 



LIFE OF Mr. THOMAS GENT, rrinlcr of York, written by binuelf. 670, 
fine portraiL engraved by Aug. FoXy cloth. 2s. 6d. (Original price 9*.) 

i;:ri wth'S3&tfi^85S^^ - printlS "tb niuSS7f AuOiorl Prmtcn.. . of the fne« m 

ThenarraUve «^jS2SL5^AS?rfP<ISr-^ Bishop Atttrl.urv, «ith whom he relates a singular 
rtylc mtcwpcwed Witt «^pto^ iutemew. Brov* ..e Willis, and Dr. Brake, the bistomn 

from the erf YorMtc. Th. Book r,^<ins n^mieommmPHkom 

ENGLAND'S WORTHIES, mulor whom aU the Civil and VAoody Wanes, 
since Anno 1642 to Anno 1647, are related. By John ViCAiiS, Author o£ 'England's 
Parliamcntaty ObxadGbb" Aft, Boyal l2mo, nfriHted in the old s^le {nmlar to 
Zttd^ Willou<M9 I>im)* ^ «• 18 «iw porirmtB qftmr MoUar, Mf 

morocco. 5j. 

Copies of tlic original eiUlion sold £1 0 to £20. Fairfax Sir ThoniM J*;5J»^J% 

The portraits cTmiprisii, Kol»rt, Kurl of Essex ; Colonel Massey. Sir W. Brerctoa. a«W. Wdhj 
Boherk Earl of Warwick; Lord Montagu, Earl of CoUuiel Laajjhoriw. Geacral PoynU, 5»T^ 
0«ntd^ But of StaOok, Dwrid Lealqr. twi, OonettTBNwm sad Genoal Ifittan 



A ROT AMONGST THE BISHOPS j or a Terrible Tempest in the Sea 
of Canterbury, set forth in lively emblems, to ]^hii$a tho judicious Beader. By 
Thomas Sxibsy, 1641. 18mo {A eatire on Abp. Laud), four verg curUm vOOiaU 

tmMetm, doth, 9$ , , 

A facsimile of thn very rare original edition, wliicli sold at Bindley's sale for £18. 

r^ARTWRIGHT. — Memoirs of the Life, Writings, and Mechanical Inventions of 
Edmund Cartwrkht, D.D., F.B.a., inventor qf the Power Loom^ 6[c. Post 8vo, 
engravings, bds. 2t» 9£^(origi»al priee lOf, ed.) 




FORMAN. ^Thc Autobiography and Personal Diary of Dr. Simon Forman, the 
Cdebrated Asteologer, 1552-1602, from unpubliahed MSa m the Aahmolwin Ma* 
80inn,Qifiaa. Baited5y J.O. Hauiweld. fimeU 4Aa^ wwd. fif* 



Onlv 150 conies nrivatdy printed It «ill form a companion to Dr. Dsrt IItll»/, frintefl bj tteOsndSR 

SodSi wWfw printed thi work, but aflcrHards si,psHes«jd it. 



ooviuvjr. wuu 1" 

RICHARDSON. — Extracts from the Literary and Scientific CJorrespondenoe of 
Bichard Bichardaon, M.D., F.B.8., of Brietiey, Yorkshire. E 1 t 1 by Dawkhi 
Tuvm, B"q. pp. 530, portrait and plates of Brierleg ITnll, doth. 7a. Bd. 
Tills iariver> interesting volume, and contains much ei-Mcenth centunr. it wfia printe^l for i.nvato rir- 
n.'.H.T rcsnectin^ the statc and proirrcsa of culation only (at the expense of MisbCum-r.uf Lsliton 
r^lludT^ An^Sy |» SSH^^ Sa^^ l.«e lonnd their wa, into hut few 
turc, sic . iu Great Britain,iunng the lint hslf of Hi* eoUeeUoas. 

LIFE POETRY, AND LETTERS of BBBNBZBR ELLIOTT, 
the' CtamleMrBhjmor (of Sheffield). Edited by his Son-in-Law, Jchih Wattom, 
portSTOioW^C^^Ww*^**^)' ^' {Original price Is. 6d.) 

OCOTT. ^Extracts from tho Lctt«r-Bo V ofWuii AM Srorr, Fatlier of tlio Louis 

O sto^vcil and Eldon, with Notca on their Faa% History and Pedigree By M. A. 
RiciiAiiD30N. I'otit 8vo, sewed. 1*. 6(1. 

ALCUIN OF BRITAIN — ^The of Alonin, the Learned Angkhflaiioii, end 
^«> ii.«rtAw fiom Sing Oih, to the Emperor Charlemagne. By B. F. LoBSir^ 
Tr^MhjBea. mao,pg.2aO,do&k, Sr. (firiffimaprieeet.} 

TTTESLET.— VttfelKra of a Bomarkablo Transaction in the Bari^ life of John 

'» "Wesley, now first printed from a MS. in tho British Museum. Svo, xcnvd. 2s. 

A very eurioa* love affair between J . W. and bis housekeeper ; it gives a curious insight mto the early ccoiHHuy 
ofttiellelliodiBti. ttite&tix^iaiikiMmlodlWsdiqr^UognghsEB. 

rpHE CONNECTION OF WALES the Bufy Sdenee of Englaad, 

illustrated in tho Memoirs of Dr. Bobert Bccorde, the fii t Writer on Aritlmi , 
Geometry, Astronomy, &&, in tho English Language. By J. O. Haixiwbu.. bvo, 
tewed. Is, 
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liTOKLAND. — Account of tho Life, Writiugs, and Inventions of Sir Samuel 
Morknd, Iftitar of UedmiM to Chsriei IL 3j, J. O. "Rnsswrn. 8vo, 



Vat. Turpol^t Oometor Aitalytieiu, ke. Outl-tlis 

•Mialiiogrnpli}' of 



§eice(f. 1 

COLLECTION OF LETTERS on Scientific Subjects, iUnstrutlrc of th» 
^ ProgTe9<* of Scu-nvv in England. T«mp. Elisabeth to ChariM IL £ditod bgr 

J. O. Halliwell. 8vo, c/oM. 3*. 

Comprisinv Htm of Diggrs, I)<^, Trdw BndMi, fifr fluilMl HM 
I«wer. Uanwtt, I^T^SirW. Pttty, Cnven. Vat. TMrpcto** 
mt, Btancker. PeO, lee. } ■!» tli* intaliiogrnpli} of Mbicrilwn £1. 

ST. I)UNSTAN.~I1ie Life and Ifinelei of St Donstia. By W. BoBiFBOir, 

SIDNEY.— Brief Memoir of tlic Llff of tlio Hon. Algernon Sidney (the Patriot) ; 
with Im IVial in 1683. By B. C. SiSNSx. With tnUUne plait fi-om SUphamffU 
well knovm picture, 8vo, sewed. 1*. W. 

LOVE LKTILiiS OF l^iR^.VlOZVA, ffor^li, Mrs. Tkride, ike friend of 
Br. JUbuoNk) written when ehe was Eighty, to the handaoane actor, WUliam 

Augustus Conway, aged Twenty-seven. 8vo, sewed. 2*. 

«' written at three, fonr, and five o'clork (in the rclcbrity— considenihly enhances their intcrevt. The 

morning) by an Octogcnary pen, a heart fas Mrs Lee lattent tbcmselvcs it is not eaitv to rimscteriie} DOT 

Iwcnty-Bix years old, and as H. L. Y. foels it to shall *c venture to decide whether thev morcbaank 

; yoKf own. —Letter V, M Feb. 1H20. the drivclliiiit of dotage, or the foUv of 'love ; in eittiec 



morning) oy an UCtogcnary pen, a ncari itu airs laiient iDcmseivcs ii is not eaitv to ruraner 

says) twenty-six jrcars old, and as H. L. V. foels it to shall * e venture to decide whether thev more 

be, all your own. —Letter V, M Feb. 1H20. the drivclliiiit of dotage, or the foUv of 'love ; i 

"This ii one of the moet extraordiuar>- collections raise they present human nature to us under a new 

t»f bwft epi<tktw« have erer chanced to met-t with, aspect, uud furnish one of those riddles which no> 

and tlieweUluunni literary leputation of the kdy— thing vet dreamt of in oar pbiloeophT can eatisrao* 

the Ibi. Tkn^ oT Dr. Jlebam and Wm Bonwr VaOy wtAn.^-^FtitsUdmt Btnsm. 



pOMPBNDIOUS ANGLO-SAXON AND ENGLISH DIG- 

^ TION A£Y. By the Ber. Jobkph Bobwobxh, D.]>., F.B.8., 4ke. 8to, eUmfyprinied 
im treble Colmmns. 12s. 

' Labos Pavbb. Boyal 8to. (to mateJk ike ne^ eitiide), doik, £1. 

"Tills is not a mere abridgment of the larce Die- price, all that is most praetted and vatoabte in th, 
tionaiy, bat ahnoit an entirdy new work. In this utnuer eneiiiiTeeditk>n,withajcnataeceiakiaof new 
caai|MMloiis ona will fee fbana, at a veiy uodeiate wwda ana tnetter.'*— .^vfiorV A^om. 

r)N THE ORIGIN OF THE ENGLISH^ Gemmmc, and ScaodbaTOn 

T,nTi!juai;os iw.d Nations, willi CI ironolo^cal Specimens of their Laoguagoe. By 

J. BoswouTH, D.D. iioyal 8vo, fjils. i'l. 

A new and enlarged edition of what Mns fnrnirily the Preface to tluj First Edition of the Angki-Saxou Dic- 

thmary, ami imw )mblislicd »t'|j:initi'I) . 

^NGLO-SAXON DKLIX'TUS 



serving ns n first Class-Book to tho Lan- 
guage. By tho Ber. W. B.jau(£S, B.b., of St. John's ColL Cantb. 12mo, doiht 



Sr. 6(1. 

"To tliose w ho wi^h to possess a riitiral knowledge 
of their own Native Ku^hah, some acquaintance with 
AiiL'lo - Srtxoii is indispensable ; and we have never 
seen an introduction butler rulcTilntrd than the pre- 
sent to supply the wants of a ln'ifuuici' in ushort space 
of time, llie declensions ami fuiiiuiutkms nrc well 



stated, and illustrated by references to G l■ce^^ , the Latin, 
Frt^rh, and other languages. A philosojihii al spirit 
|)i Tvnil. « every part. The Delectus consists of sliort 
pit-fcs on vjuious subjects, with extracts from .\nirto- 
}>axon History and the Siixun CLioindc. 'lli<-rf is a 
good Glossary at the cml.' —Aihetueum, Oct. 20, 

rjUIDE TO THE ANGLO-SAXON TONGUE ; on the Baaia of Pro- 
fieeeor BasVs Graamiar ; to which am added) Beadmg Leeson* m Vene and Fkoee^ 

with Notes for the use of Learners. By B. J. Vbbkon, B. A., Oxon. 12mo, cloth, S«. 6d» 

*'The author of this Guide seems to have made one care and slcUl; sad the latter half of the volume con- 

■ista of A wdl-choaon Mkctkmof extracts from Anglo- 
Saxon writen. in pniae and verse, for the praciict- oi 
tlie ilwlent, wno will find great as.'^istnnce in remling 
thm finn the grnmmatical notes with which they are 
aeeoflapaiiied,aiid irom the glossary whidifolhMvauieiB. 
ThiavolmMb veil atodied, will enable aiqr one to icad 
with aaae the gencaNdilv of Anj^ki'Saxon writeiB j and 
its cheapness places it within the reach of every 
etaia. It haa our bearty fecicinmeiid*tion.'*--Xs(Mnv« 
eesttU. 



ftep lathe right direction, by compiiin'' what may be 
mMoaiiecd the best work on the subject hitltcrto 
mbUdwd In Sndaad.' WMtfiMmm. 

" Mr.Tcnion naa, we think, acted wisely in taking 
laikflirUa Model; but let no one attpMie fkom the 
tittB ftot the book is maiefar a ttaanUafion fioBfi the 
werk of that philologist. The aeddenee ia abridged 
fttjm Rask, with eooatant re\ision, correction, and 
BuxlifieatioD} blA ttia ayntax, a most imitortant por« 
tiim of the book^ ia origmal. and iaebnipikid with ^aat 



John Russell Smith, 36, Soho Square, London. 6 

\ NAIiECTA ANGLO-SAXONICA.-SelectionB, in Pwm Mid Verse, from 

An 'lo-Saxon Literature, with an Introductory Etlmoloorieal Es-ay, and Notea, 
Critical and Explanatory. By Louis F. KuPSTBiJi, of the L mvcraity ol trieuaeu. 2 thiok 
volB,p08t 8vo^ eMk, 12*. (original price 1B».) 

Containing an immense bodv of iiifonimtion <iii a have ;r thorough knowledge of liis owTiinother-toiigaej 
Uneuaee wfurli is mm- bcconune more fully apprc- while 1 1 language itself, to say iJothmR of the many 
dated, and whu 1. rontaius fiftcen-twentieths of what M>huMt ^.iiJ interesting works prtM rvcd in it, niav. 
we daiW think, and sueak. and write. NoEnKliahman, in copiousu of wonN. strengtliot txprc«sjou, and 
Uw^eiad^at^eri^nofant of Anglo^aon. can grammatical p.eLi&iUii, mi with the modem German. 

PTRODUCTION TO ANGLO-SAXON READING; comprising 
^Ifric's Homily on the Birthday of St. Qte^orj, with a oopiouB CUoeeuy, &o. By 
L. LAJfGLEY, F.L.iS. 12mo, doth, 2s. Gd. 
jElfric's HomUy is reniaAriille fer beairty of coiiq^tfcm, ^ 

to the " Land of the Angles." 

A NGLO-SAXON VERSION OF THE LIFE OF ST. GUTHLAC, 

jlennifc of Croyland. Printed, for the first time, from a MS. in the Cottoiuaii 
Iflmm, ft aV«ubti(m «ad VotM. By CHASVHkVrYCum GoODWnr, 1CJl» Fdtov 

of OiltbarineHilU, Cambridge. 12mo, cloth, ts. 

ANGLO-SAXON LEGENDS OP ST ANDRl^W AND ST. 
J\. VEKONICA, now first printed, with English transktionB on the opposite page. By 
C. W. Goodwin, M.A. 8vo, se«ed. it, 6i. 

ANGLO-SAXON VERSION OP THE HEXAMEBON OF ST. 
BASIL, and the Anglo-Saxon Remains of St. Basil's Admonitio ad Filium 
Spiritnalem ; now first printed from ilSS. in the Bodleian Library, trith a Translation and 
Notes. By 'tlie Kcv. H. W, Xokmak. 8vo, yECOND Edition, enlarged, tewed. 4i8. 

ANGLO-SAXON VERSION OF THE UGLY GOSPELS. 
Edited from th« original MSS. By Bbvjamiv Tbospb, VAA, Port Sfo^ cMi. 

A NGLO-SAXON VERSION OF THE STORY OF APOLLO- 

NITJS OJ'' TYRE ;— upon which is founded the Plaj of Pericles, attributed to 
Shakespeare j— frotn a MS., with a Translation and OloMaiy. Bj BwiXilOH !EHOBn. 
lSaio,doa, 4*. ad. {original prie»et.) 

A NALECTA ANGLO-SAXONICA.-A Selection in Prose and Verse^ tm 

Antzjlo-Saxon Atithorri of various ages, with a Glossarj-. By Bekjakin Thobpe, 
F.S»A. A itewedUiott, with corrections and imprommeiU*. Post Uro, clotk. 8*. (firigiml 

pOPULAB TREATISES ON SCIENCE, tmiten during OieHiddleAgM, 
^ in Anglo-Saxon, Anglo-Konnaa, and En^^ialL Edited If Thob. WsxcuT^lf^ 

8vo, clofh, As. 6d. 

Con t 'Tn '. ^< ;— Krt .\nylo-S;ivnn Tn'.itisp on A&truuumy mninli)^, and eiphinnlori/ of all the fytnbolicnl sims 
of the Tk.vtji t'KML'KY, lu.w fir.it lulf tithed f root a in earl if sculpture ivui yainting) ; the Ikstiury of Phil- 
3fS. ill thr Jirili ^f! l/'Ct r'.,r, iri/,'! n Tin asfnl'um ; lAvre lippc i!^' 'riiiiuii, u-il/i a triinsliition : FnivrriHTits mi I'o- 
(IcH (>faturLsJ)y riiiliippe lie Tliiiiiii. »((/!'• ylVj^ ])uhir Srir iiri! Iroru t lie Karl) Eu[i;U8h Mttiiciil Lives 
wilk a tratulation, {ettrfnulff valuable to i'/uiolojfui^, ut iha Siuui*, (Ike turlmt piece of the kind im tk« 
at Mag tkt mirfUft ^MiaUM tf d>*glo-Norma» r«- Eagl'uk Language.) 

•pRAGMBNT OF ^LPRIC'S ANGLO-SAXON GRAMMAR, 

■*■ ^lfric'3 Glossary, and n Poenx on the Soul and Body of tho Xllth On fury, dis* 
oovered among the Archives uf Worcester CathedraL By Sir Tuouas PiiLLLirs, Bart. 

CKELTON'S (John, IW Lmreat io Semy VXliy Poeticd Woriis : the Bowg^of 

^ Court, Colin Clout, "Why como yo not to Court? (his celebrated Satire on Wol?ey), 
Plulhp Sparrow, Elinour Kumniing, &c. ; with ^ote» and Life. By the Ber. A.. Dxos. 
8 ToSs, 8vo, ctoih, 148. (original price £L. ISv.) 

"Tlic power, thestrangpness.thevolubilityof his Ian- great a scliDlar !«? cvir hved (Ernsnnis), 'flip lifiht 

pnt!.: - til-' iuiil uif) of liw satire, and the mrfect o»i^in- and ornnnn iit of Bnt i-.u ' H[> iudulgcd very freciy 

alitv 111 II i-. in;iiiiu r made Skcltononcoftlieiii<)<tt extra- in his wi mn;^ in ri nsiucson in mks Hi»d Dominicans; 

ordinsiry writers oi uiiv age or countiy."— &i'/A<y. and, raniTovur, had tUc hardiltood to reflect, in no very 

" Skelton is n cariotis, able, and remurkiihie wriur, iiiihl ti rnis, on Un: manners and hfo of CaiUiiKil 

with strong sense, a v«;in of hnmoiir, and some iina- Wolsey. We cannot help oonstderiOK i>keUun aa an 

einution , he had a wnuLrful coinniandof the English ornament of his own timc^ Oml a F 

au^ag^ and one wlio was st;ldl» vS bis tom, 6y aa wUo come a(la bini." 
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SEMI*SAXON.— l%e Departing Soul's Addram to tho Bod^, a VngamA of s 
Semi-Saxon Poem, c!i. r. vi ml ninomic^r the Archives of Wom'st<^r Catliedrol, by Sir 
Thomas PHUXUPrs, hait.i witli on Engiiidi Traoaiation by S. W. SmasB. 8to» 

100 PBITATBLT PBIMTSD. 2*, 

DICTIONARY OP ARCHAIC AND PROVINCIAL WORDS, 
Obsolete Phnwe^ FvOMrbs, nnd Ancient Custome, from the Bdgti of Bdmwd L 

By James Obcqard Halliwkix, F.R.S., F.S.A., inc. 2 role, 8vo, containinf^ n]>w.nrfb 

of 1000 pagea, closeU/ printed in double culumius, cloth, a new ami cheaper edition. JLJ. i*. 

It contains above 50,000 words (ciubo<]>iiiK all the are not tobr found in ordinnrj l)iiti(Jtiarics and hooka 

knowu scattered glossaries of the Englisli lanifUHge), <>t rctin nri! Muii ot tli« pnnci|ml Archaisius are il- 

ftwraing H coniplcw key for the reader of oiir oltf Poets, Imtrntcd Ijv ixumtdts selected from early ineditcd 

Diamiiiyati, Thndogiiiai, ukI otber autliora» whoM MSS. and rare bouks,aad by fiur tiie |preo(er portion 

mnta diooBd wilih allaiiQaib of wUdi wUHiefimdtobsarigfnlMitliaritiM. 



PSSAYS ON THE LITERATURE, POPULAR SUPERSTI. 

TIOiS'S, m l Tllatory of England in the Middle Ag^ By XhoIUB WBiaHT,l[JL, 

lf.&.S. 2 vols, post Svo, elm/atUi^ printed, cloth. 16«. 

C!Nilni<v<—SHay I. Anglo-Saxon Poetry. lI.An^lo. Bush, and the Frolicsome Elves. XI. On Dunlop's 
Nomiui Ptatnr. III. Chansons dc Geste,or Historical History of Fiction. XII. Ou the History and tnns- 



BomcQOMOf tae Middle Ages. IV. On Proverbs and niisaiou of Popular Storiei. XUL Ob the Poetry of 

I^OMlar Safinn. V. On the Anskhli^ YixH of History. XIV. Adventures of Hercnrard the Sann. 

a« tSMlfth Centi^. VI. Abdaid and the Scholastic XV. Tlie Storv of Enatace the Monk. XVI The 

riiikiaoiilnr. TU. (mBr. Grinim's German Mythology. tory of Fulka l^tcwwine. XVU . On tlwBDuular Cyde 

Vm. OdQw Itatioaal Vkiry Mythology of England. of Robin-Uood Ballads. XVIIL On fbo Gimmiak aT 

IX. Ob tin Elmdnr Bncntitiaaaof ModamOraeee, InbuidbjtkaAB^Konnaiui. xn. On OMKwgtiali 



IX. Ob tin Elmdnr Bncniitiaaaof ModamOraeee, InbmdbvtkaAa^Konnaiui. XIX. On OMRiriiil 

EARLY HISTORY OP PREEMASONRY IN ENGLAND, 
nitistoated by an English Poem of tho XlVth Century, with Notes. By J. O. 
ir.\LT.iw£LL, Post 8to, Secovb EsmoK, wUk a foetmik (f ihe origiauil MS* m tiie 

Eriliah Mitmim, cloth. 2s. Gd. 

" nic intiTLst which the curious poem, of which which is not common with such pulilicntiiins. Mr. 

tli!3 imhlicntion is cliieflj' eonipost-d, has excited, is Haliiwell has carefully reiiscil tlu: new editioi^ and 

pitivi'il Ijv the fiict uf its liii\-iri>r himi truuslati il into increased its utility Ijv the uilditiun of a CBOlplBtaaBd 

Geniiuu, and uf its Laviiitr rLatlu-ii ii second I'dition, correct glossar)'." — lAlerury Gazette 

n^OiiiiENT OF POKTUUALj an Eugli^jh Metrical Eomanoc, now firat pub- 

^ lished, from an unique MS. of tiio XTtii GeottixT, prceerred in the Chetham libraiy 

at Manchester. Edited by J. O. Haujwxix, Ao. Foat 6vo^ eMi» m^orm mtt BiUom, 

WebeTf and EUWt pvhlication*. 5«. 

"This is a ralunble and interesting addition to onr bfiiw to a modem reader, yet the thus to which it 
list of eurly Kniflish metric;il rouiancca, and an in- righily belongs will value it accordingly; lioth because 
dispensable cuni])!tii!on to the collections of Ritson, it is curious in its details, and itoascsscs philulogical 

Weber, und Ellis "—iUi-rary Gtuclle. importance. To the gcncni) re idn- it presents one 

"A litcrurj curiosity, and one both welcome and feature, vit., the reference to Wciyland Muith, whom 
serviceable to the Ka lt' of black -lettered lore. Thou^'ii Sir W. Scott luis invented wWi tV asvdl intoeit.'*" 

the otwolcteness of the style inny ocrasiou sad stuiu- Mctrcq.ijlitan Maijaztnt. 

XTAllROWINGr OF H I'.LL ; a Miracle Pky, written in the Keign of Edward 
-^-^ n, now first pnUished from the Original in the Britiih Miueiiiiii, with a Modern 
Beading, Int rodtiction, andNotes. By Jakss Qsobabo Haujwsli^ Eaq., F.B.S., F^.A^ 

tK. Svo, seuycd. 2a. 

This curious piece is supposed to be the caihest glisli Poetry; Sharon Ttimer's England; Co/Kn^ 
•pceimen of dramatic composition iti the Kn{;li«h Ian- History of jSngliab Omnatie fbetiy, VoL II, |i. SIS. 
guage; vide Hallam's Literature of KnroiH', Vol. 1^ Jtt the$t wrUtrt reftr h the Jfa m ae ri pfc 

Strutt's MiUincrs uud Customs, Vol. II ; Warton's En- 

NUGiE POETICA ; Sek et Pieces of Old EngUsh Popular Poetry, illnatratmg tho 
Manners and Arts of the XVth Century. Edited by J. 0. ILllliwbll. Post Svo^ 
onfy 100 cepie* printed, doth. U, 

€iM/m/«.— Colyn Vlowbol's Testament; the Dc- lobe, Ucnry Vlllth's Fool; llomnncc of Robert c€ 



iMte of the Carnentcr's Tools ; the Merchant and Sicily ; and fee other eurious pieces oj the same 
liis Son; the Maid and the Mn^^'x^ > Kh'i?y kind. 

A KECDOTA LITERARIA : a Collection of Short Poems in Englislx, Latin, 
and if rench, illustrative of the LittHratture and Uistory of England in the Xlllth 
Centaiyt and man eqpedal^ off the tkni^iMa. and Uuinen of the diftrant Oeom off 
fiodety. By T. WsiOHT, ]CA., FAA., fte. 6Tq,e2pa»«M^860jprMlMi. 7«.€d. 

POPULAR ERRORS IN ENGLISH GRAMMAR, perticnbily hi 

Pronunciation, familiarly pointed out. By Geobge JaCSSOV* THI&D 
j£piTlOK, tvllh a coloured frontispiece of the " Sedes Btu^eiatM." 6d. 



i^iy j^ud by Google 



Jokn SnaseU SmUh, 36^ Soho Sqmre, London. 
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EARLY MYSTERIES, uml other Latiu Pooms of UicXTIth and Xlllth ccntunea. 
E.litcd, from oritjinal MSS. in tlie Britieli Mtiscum, and the Libraries of Oxford, 
Cauibi iago, i'aris, aud Vicuna, Tuod. VVttiGUT, M.A., F.S.A. 8vo, bds. 40. Gd. 

" »e»iiles tlic curious spccimcua of the dnunatic on tin uwplo ul Norfolk, wriitcii l-y u Monk of Pctcr- 
gtyle of MidiUi>Age LaUmty, Mr. WriKht lias given boroui'fi. <«nd uuswi r.^J lu the sainc btylc hy Joliu or 
t.Wii cmnpOMtioilsti the N^Vativu Ekifiic Verse (ii St. Omcr -. and. hstiy. ..«ue Bpngbt y Hrul ..tta. ^jracc. 
fovourite aMMUn Oi that perio<l), iti the Coma-dia ful sonps lioin a Ma. »i» the Aruuclei Culki lion, winch 
Ba]MMlit«lldttieGeta<rf Vitolis Ukfiuiais, which form atVord a verv fnvouralile luwi of the Ivnc iw>etry oC 
« Hnk of w mnwsti fl" Iwtween the Climical miA Middb> our dwical CDniiUJu]nk"-->0«N<MMa» < iit^atiiie. 
•00 LisantiiiMi MBe noufUUe Satyricd BlqnMg 

"O ARA MATHEMATICA ; or a CoUection of TreatiBos on the Mathematics and 
-tV Subject* connected with them, from vmaaaSb inedited MflS. By J, O. Ualuwxll. 
8?o, Second Edition, cloth. 3*. Grf. 

CWOTa.— Johanais dc Sacro-BoBCo Tnictatus dc Duiation of Mooiilischt, from a MS. of the Thirtt i uth 

Axte KvHMniHli; Method used in BnifUuid in the tJiMituiy; on the Mensuration of lUiifhts ntiJ Ihu- 

VUMBtli Gtetanr for taking the Altitude of nSleenle; tuiic^-s ; Alexnudri de Villa Dei Carmen dc Aliz insin - . 

Tnatiae on the KaoMmtkm of Algorism; Treatise on Prefiice tonColendar orAhiiiinnck for 14,50; Johauius 

GlMMifi>r<Miad PlirMin, by W. Bourne; Johanoi* Norfolk in Artiim propewiionis auminuUi; lintM on 

lalviitiBOoinctiiGMimMitam; TwoTkble* showiins Burly Akutowka, the Editor, 8(0. ^. 



«fae tiu« of High Watw «t landon Sri^ unit tiie 
PHILOLOGICAL PROOFS of a* Origfaial Unity and Beoml Origin of the 
^ Human Bam, derived from a Comparison of the Languages of Euro]To, Anu^ Africa, 
and America. By A. J. Johnes. 8vo, clo^. Qg. {origiml ^rice Vis, Gd.) 

Printed at the suggcsUon of Dr. PricharU, to wboio work* it be Anuil a uiaAil n^ptoment. 
A MERICANISMS.— A Diettonary ol AmwicMiiaina. A CHosaaiy ef Wocda and 
Phrases eoUoquiaUy used ut thcUjiitedStato«. By J. R.BAUTLisMf. TbiokSfO^cfoa. 12*. 
PHILOLOGICAL GRAMMAR, fumided up.>ii English, and framed from a 
comparison of more tiian Sixty Languages, being an Introduction to the Science of 
Grammur, uiid a lielp to Grammara of all Languages, especially English, Latin, and Greek. 
By the Rev. W. BAitNBS, B.D., author of tfae "Ang^oteon Deleotiia,'* *'Do«8el 
Dialeot)" &c Poet 8to, t» press. 

TIIBLIOGRAFHICAL LIST of aU tlie Wocks which Imvo been publiahod 
^ towards illiisteattng the FlN>viiMialDi^ By Joiiir BuasxLLSMiTB. 

Poet 8vo. Is. 

" Veryeervlceahle to atieh ae poeeeiite the afauly of our loovindal iUnloete, «r are oolkctinc mrici on that 

curious subject. Wc very conlinllv recommend it to notice." — MetropolitaH. 

HALLIWELI/S HISTORICAL SKETCH OF THE PRO- 
VmCiAL DlALECIb OF EJSOLAJSD. lUustrated by numerous Exemplc*, 

GLOSSARY OF PROVINCIAL AND LOCAL WORDS USED 
IN ENGLAND; by F. auosi;, K.s..\. ; with wliicli !>ow inoorporated the Sup- 
plement, by Samuel Peooe, F.S.A, I'oat iivo, doih. k. G</. 

Tbe utility of a Provincial GIo8S.iry to all persons dc- woultl be cntiiely a work of suiu ri k^mIi"" Hroso 
eiraae of uiid«ntanding our aiicieat poeta, is to noi- end Peige are cooftiaitly referred to iu loUd's " Jolta- 
vend^ acknowleiHsMl, that to euter mto a ptocf of it aoa'a DietMMmry.'* 

COENWALL.— Specimens of Cornish Provinriitl PLileet, collict^ d and arranged by Uncle 
Jan Tbebnoodle, with some Introductorv Kemarks aud a Glossary by au Autiquariau 
Frioid, aim a SeletsHofi of Songe and other Pieces oonneoted wilh ConifwaU. Poet 
8vo. With curwui portrait of DolUf PeiUnaA. Cloth. 4s. 

CHESUIRE.— Attetnjtt at u Glossary of some words used in Cheshire. By BooSR 
WiLBKAQAM, F.A.S., «Stc. lamo, bds. 2*. Gd. {original price 5#.) 

BBVONSHIKB.'-A Bovonahivo Dialogue in Four Parts, (j>y Mrs. Palmer, v /• to Skr 
Joshua R,'i/no!<h,) with CMofleary by ^ Beir. J. PmiilFZS, d Mombuiy, Denm. 
13mo, cloth. 2s. iki. 

DOBfiET.— Poems of Kiual Life, in the Dorset Dialect, witbADiaasrlalknatidOIoaeavy. 
By the Bcv. Wiluam Babmbs^ B.I>. Sbcokd SsniOff, etdarged and eomseM, 

royal 12mo, chili. ICb. 
A fine poetic fwlini? is (liv.ilaycil llu ou-li Up various Burns ; the " Oentkmuu's Magazine* tat DeBe aher, 
pieces ill thii* viilumt;; aicordiii- to sh'ihi- n un:.-* liO- IMl. a IwieV 0( the flElt SwUOa MMieiMgN 

Ukias has anicared equal to il siocc the time ol m ieugiii. 
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Vahiable and InteresHng Books, Published or Sold by 



STJ£ilAM. — A Glossary of Words used in TeesdiJe, in the Couutjr of Durham. Fort 
Bvo, vWk « Majp of the DMrieij etoGk. 8*. 

"Contains about two thi>us;iiui words .. It is Ik- t;ir.i.'i' aiul literature ... the author has cTitlcntly 
lierred tin tir^t and un.y colicctmn nf noriis aiul lnDU'.'lit to bear au exttiuive peraooal acQuaiaW 
|^)lirn3e3 peculiar to tlius distru-t, and 'mt hail it tUiTu- muc witJt ttM flnHlinB ImgUage." — BamMfim 

It • ■ n« 1 valuable contnbutioa to the tmtury uf Ian- Tutya. ^ 

£iSSKX. — J<^ Nottkee and Maiy Stylets : a Poem ; exhibiting some of the most striking 
lingual ^fw'i-*"- peculiar to Ewex ; witli s GloBsarjr. By GkUBUS Cube, Btq., « 
0reat Totibam mil, Essex. Foil 8vo, vloth. 29. 
The pacn famemn eaajuderuble honow.^llril'f " Fvhibiti the dialt:ct of ¥smx perfectly."— £cl<r<k 



■ A very pleiisant trifle Xif«rwy ^attU. " i till of quaint urit and hiunonr." — GeiU.'s Mtg^ 

- A very clever pni4nctiou.'*—Ai«r lit, JmvmoL Xaa, IMl. 

" Full of rich kaiiMnv."— Am* Utrmrf. vsnr d«r«r and ttrasatf pices ef Iscal ietaif- 

*■ Very droll."— IMrdftfiilM. tion.**— ^iUetoywl, 

KENT.— Dick and Sal, or Jack and Joan's Ftair : a Soggral P<Mni,m tiie Kentish Dialect 

Third Edition. 12mo. 6rf. 

liANCASUIKK. — Diuk'ct of South LancaHliire, or Tim Bobbin's Tummufi and Meary ; 
revised and corrected, with his Rhymes, and an knl.vuuki* (i-LCKiSASY of Words and 
Fhnsee, chiefly uaod by the rural popidation of the manufacturing DiatrielB of South 
Lancaehin.'. By Samubl Baufobs. 12mo, clolh. 3a. 

UHCESTERSHIRE Words, Phrases, and Ph>Terbe. By A. B.'E\a»S,'DJ>^ Mead 
Mazier of Market'Bosworth Cfranmar Sdkoi^, 12mo, doth. 5s. 

KOBTHAliPIONSHIBE.— TheBialeetandFoIk*Loroof Notihamptonshiro : a Oloasaiy 

of Norflianiptoiifhire Provinriidlsms, Collection of Fairy Logcndr*, ropiihir Super- 
stitious, Aiiicient Customs^ Proverbs, &c. By Thoxas SixjurBJEBG. 12moL 
ololk fir. 

SVSSEX.— A €HosMU7 of the Pnwrineiah'smt of the Oountj of Siusex. Bj W. Dvsxaht 
CoopRR, FoBt 8td, Sbcohd Bdzxxov, SMuaeBD, ohUL ft*, {marfy 

readif.) 

SUSiSEX — Jan Ckdpoie's Trip to 'Merricur in Search for Dollar Trees, and how he got 
ikh enough to bq; his way home! Written in Soseeoc DoggereL 12mo. 6i{. 

'WBSTMOBBIiAirD AND CUlVrBEBLAND.— Dialogues, Poems, Songs, and BalladH, 
by various Writersi, in the Westnioivland aad Cmuberkud Dialecttt, now fir^^t col- 
lected i to which is added, a copious Glossary of Words peculiar to those Counties. 
Poet 8to, pp. 408* ddh. 9». 

Tins rolltTtinii rotinirisp*, in tlit' li'cstmoreland t^n- the Cumlirian Bard (imrhultni/ somf >tow frst printett) ; 
kit, Mrs. Ann NVliiclt-r'.^ l our I'aiiitlinr Dinlo^es, Vll. Sougs by Misa Hlaniirc Hnd Mi»s tiUouii VllL 
with PoeiMs J4i- ; and in iIil Ciiii:hn-h-i:,d Jiiiikcl, 1. Sougs by Johu Ravson , IX Aii Extensira&Mwrysf 
IPoeina and I'astoriils liv tht Kt v .Ki^iuh R ilph; II. Wcstmorclniid aiia Cumbmrkud Words. 
Pastorals, fcc.. by Kw in Ciaik.; Ill Ixttt rs from 

Dabliu, by a youne litn iuwdalu Shcpiicrd, l>y Tiuac All the pocucal quotations in " Mr. and Mrs. Sand- 
Kitson ; LV. Poems dt John Stag^ ; V. Poems by M ark boy's Visit to the OnsS Bdihittoll,'* SIS to bs found 
Lonsdale ; VI. Ballads and Songs by Robert Aiider^n, in tlus volume. 

WILTSHIBE. — A Glossary of Provincial Words and Plirases in use in Wiltaliire, showing 
their Derivation in numerous instances irom t)ic Ijanguage of the Anglo-Saxooa. By 
John YoNGB Akl'I£Ma>% E.-cj.. F A. 12nio, c^o^A. 3j. 

YOBESHIB.E. — ^Tlte Yorkshire Dialect, exemplified in various Dialogues, Tales, and 
Songs, applicable to the County ; with a Glossitty. Post 8to. Is. 

"A shilling book worth its money; most of the feelings of the rustic mind; and the addresses to 
es of composition are not onlv harmless, but ..'x d Rirhcs and Povcitv have much of the freedom and 
pretty. Theeelt^uconthe ((cathof 'AwdD.i >^,v.' s unt of 'Bivm.*' Qti^Umtaft Mt^^uhu, Jfdy 

an outworn horse, is an outpouring of some uf ttic \y ^\ 18 U 

YOBKSHniE.— The Hallamshirc {district of Shejield) Glossal^. By the Bev. Jossra 
HiniTBB, anthor of the Hifitory of " Halhmuhire,*' ** South Yorkahire," fto. Ptet 

Svo, r'nfh. 'U. {oriffhial pr/rc ^^'i.) 

TORKSHIRK.— Bainisia Foak's Annuui, on onny body els as beside fort 'y year« 1842 
aud lb4^, be Ton TE£i>DL£Uuvi:£ ; to which is added the Bamsley aiad Vill^ 
Beoord, or the Bo(A <^FbetB and Ftendea, by Nbd Nut. l&no, pp. 100. 1#. 

YORKSIIIBE.— Sum Thowts abaght Ben Bunt's Weddin ;— Tom Treddlehoyle's Tliowta 
itlia^'ht N^m Bunt's Chresmas Tea Par^, Sus. Two Pieces, {JBaratl^ Dialect.) 
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A RCHiEOLOGIGAL INDEXtoBansfauorAatiqiutyoftlwOBltii^ 

Brituh, and Aagjo-Sazon Periods, by John Tokos AEMtMJJIlJMlim mi StenUirjf 
of the Society of Antiquarre.i. 8vo, iUuHrOtad wiA — ■MfWt •J yrwpi i y ^ P O Wprtll i y 

upwards of five hundred objecf s, cloth. 15*. 

This work, thoudi intended as an introduction and lUU tfrns — Swords— Spears — Knives — UmboticB of 

a ipiidc to the stuuy of our early antiquities, will, it is SHiielib — Buckles — Fibulas — Bu11k» — Hair Pius — 

hopttl, also prove of lervice as a book of reference to Beads, kc. &c Stc. &c. 

the practiswl Archa»logi«t. The contents are as fol- The Itinkhaby of Antomni's {i\s far as relates to 

lows: liritjun: Tlif Gcoifraplucal Tables of Ptoi.kmt, tUe 

Paet I. Celtic Pkeiod. — Tumuli, or Barmws Notitia, aad the Itinerary of Richard oi Ciuex- 

and Cairns— Cromelechs — Sepulchral Caves— Kockin- CEtrrsR, together with a classified Index of the eon- 

Stoiies—StooeCiiclea, ObgecU diMoveted in t«att<rf the KMcamohoau. (yola.i to xui) aw giyen 



Celtic Scpuldaei— Unu BwJi Wcayt— Ifie- Ib an i 

ments, Sw. 

Past H. Rokaro-British Pbbiod.— Tamnli of "One of the first wants of an incipient Antiquary, 

the Romano-Britiah Period— Bniial places of the Ro- it the facilitv of companson, and here it is furnished 

mans — Parcments — Camps — ViOas — Sepulchral Ub at one glance. The plutes, indeed, form the roost 

Monuments — Sepulchral Inscriptions — Dedicatory In- Tahiable pvt of the book, both by their number aad 

Bcriptions — CommemoratiTe Inscriptions — Altars — the judicious selection of types and examples which 

Urns — Glass Vessels — t'ibuin— Armills — Coins — they contain. It is a book wnich we can, on this ac- 

Goin-moulii3, &c. kc count, safe^ and warmly recommend to all who are 

Pan UL Anako-Suoii PwoD^r-Tnimli— De> intcnited in the aiitiauticf of tlndr oaUve land."— 

tailed IM of Oi^JeetodiaooiNeni in Angb-SuoiBnr* LUmuryQmutU. 



IDEMAINS OF PAGAN SAXONDOM^FriMp^te^AmniliinBii. 

gland, drawn from the ori^nals. Described and IDaitnted \^ J. Y. Axmuv, 
F.S.A. 4to, Publishing in PABxa at 2,s. 6</. each. 

DIRECTIONS FOR THE PRESERVATION OF ENGLISH 
ANTIQUITIES, espedallj those of the Three First Periods ; or Hints for the In> 
fl^perienoed. By J. Y. AnmEAX. 



A amall tnet te diatrilMlion. at OM AOIinK pv daH% 
^pt to demoy aiiidei ttey flBd If iwt of preaboi nwtd. 

ARCHAEOLOGICAL ASSOCIATION JOURNAL. 8to, 2,3, 4^ 
6, 6. £1. 1«. each ; and VOL 1 fmicompUUitwUk m mkafHmOiigtfmm^prm 

amd plates. £1. lis. e,d. 

S. E. Smith having been appointed Publisher to the Archaeologicai Association, their Publications ma; be 
had of him in flitwe. 

T) RITISH ARCHAEOLOGICAL ASSOCIATION.— A Beport of the 

Proceedings of the British Archjieological Association, at the Worcester ^Lftfflftn, 
August, 1848. By A. J. Dunkin. Tliick 8vo, tvlih engravings, cloth. £1. 1*. 

^ERBATIM REPORT of the Proceedings at a Special General Meeting of the 
" British Archicological Association, held at the Theatre of the Western Literary 
Institution, 5th March, iS'i^S, T. J. Pettigreir, Bs^ ia the Chair. WithuLitvodnolioii 
hj Thomas Weight. 8vo, tetoed. Is. 6d. 

A succinct history of the division between the Archsological Association and Institute. 

ANTIQUARIAN ETCHING CLUB.— The Pubhcationa ol the Anti- 
quarian Etching Club, for the year 1849, consistina of 54 pUUe* of Churches, FoaU, 

YESTIGES OF THE ANTiaUmES OF DSBBYSHIRB, 

' and the Sepulchral Usages of ita Inhabitants, from the nUMk' Bemote Ap;c^? to the 
Befonnation. By Thomas Batsmak, Esq., of Yolgrave, D&cbpiban. I» one haitdsonte 
vol 8to, wUk l umtrmu woodeutt ^ fS m n U mi iMt wftwfa, Cmm, 2bM&f, ^ c, 
tioth. 15«. 184S 

AN ESSAY ON THE ROMAN VILLAS of the Augustan Age, thdr 

Architectural Disposition and Enrichments, and on the remains of Roman Domos- 
tie Edifices discovered in Great Britain. By Thomas Moui.£. bvo, 2 ^liUcs^ ciulA. 
4m. 6tl. (ar^tMtf j»ric0 8s.) | 
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10 VahaMe mid Inierei^ Bo(^, Pushed or Sold by 



RELIQUIiE ANTIQUIiE EBOR ACENSIS, or IteHcs of Antiquity, relat. 
ing to the County of York. By W. Bowicav, of Leeda, aansted by several eminent 

THE ROMAN WAIiL : an Historical, Tbpographical» and Bewriptfre Aooonnft 
of the Bankr of the Lover Isthnius, extending from the Tyne to the Solway, 
deduced from numerous personal siutots. By the Bev. Johk CoLUNawooD Bkucji,F.S.A., 
Thick 8vo, Second asd Enlabobb Edition, wiA 4Ovlat09 and 200 tooodcntM, a hand 
wUam, M^moneeo. HL Is.— A fiw Ckipiat on "Lam Pipn, 4to^ £8. 2a. 



"Folloirini; the impulse ofa fresh interest in remaina flr the works of ArrllBinlngtrts opon oar Roman r« 

of the Roman age, recently excited amonnt Engliah maias, espcci&Ujr tliota whicb relate to hi* immediate 

ATclieologista,M r. Bruce has now tupptietia desidera- rabject." — SpecUJor. 

tumin AntiQuurianliterature,by producing a Treatise, **Inta]dugleaTeofMr.Bniee'swork,wemayexpTess 

in which he has happily combined much of tbe in. a hope that oar brief notice of Mmeof its attractions 

formation gatliered by previous writeii, with a BiaiB may promote its circnlatioB. The anther's style ren- 

of original and personal observation*."— Jinwiatf ders it higthly readable, the facts he has collected wilt 

the Jrchadog'ictd ItulUute. Vol viii, p. 106. make it useful for reference, and its portability, and 

"The Roman Wall is a very elaborate and pain*- the clear arrangement of the subject-matter, should 

takin;; work, on one of the most interesting of British introduce it as a companion to all who may de^re to 



antiqiuticg. Mr. Bhuh i!i a nianof learning, whether Study fully one of the noblest mOMliimits of 
as n -arils Roman lii^tory, in connection witu Britain, country." — GeHtUmm's Magantu. 

ELIUUI^ ISURIANiE: <iie Bemaiiw of 1^ Bomm lauriom, now Aid- 
boirougb, near Boroughbridge, Yorkshire, illustrated and deaoribod. Bj IBmksx 

Smith. "Roy&l 4.to, wilh '67 vlaies, cloth. £1. 5j. 

— » Tbe Same, with tub ixosaic paysmssts coloubed, cloth. £2. 2t, 
The most highly illustrated work ever pubUahed on a Roman Station in England. 

DESCRIFIION OF A EOMAN BUILDING, and other Remains, dis- 
eoyered at CAEULEoy, in Monmouthshim. Bj J. B. Lbb. Imperial 9w<^ wiA 20 

interesting Etchings by the Author, setced. 5s. 

'M'OTITIA BRITANNIA, or an inquiry concerning the Localities, Habits, Cdn- 
-^^ ditioo, and ProgressiTe Cirilization of the Aborigines of Britain ; to which is 
appended s brief Betrospeet of tiie Beanlta of fheir Interooune iriHi the Bomans. By 
W. D. Saull, F.S.A., F.G.g., &c. 8vo, engravingg. 8#. 6i. 

ARCHAEOLOGIST AND JOURNAL OP ANTIQUARIAN 
SCIENCE. Edited by J. O. Haixiwbll. 8vo, Nos. I to X, commbi!^ with 

Index, pp. 420, with 19 engravings, cloth, reduced firom 10*. 6rf. to 5*. Qd. 

Containing original articles on Architecture, His- various Antiquarian Societies, Retrospective Re- 
torical Literature, Bound Towers of Ireland. Fhilo- views, and Heviews of noent Antiflii«irii,» w^m, 
li«y, BiUiafi^. nva|ni]i7.IMwesdlB(s «f tba te. «ou«>miu» mva» 



JtumtsmatitiS. 



FTRODUCTION TO THE STUDY OF ANCIENT AND 
HODBBH €0IN8. By J. Y. AKEBXair, Sterttarifqf Oa Soektm ^ jMH^turiet. 
Foolscap 8vo, with numerous Wood J^^rmek^JInm tta oiiffUtal eom^ (on "fn rf 

iniroductory book,) cloth. 6s. Gd. 

CoitTBHTS: SxcT. 1.— Onpn of Coinaee.— Qreek Sootdi OoiD^. 11. Coinage of Ireland. 12. Anelo 

Kegal Coins. S. Greek Civic Coins. 8. ureek Im- Gallic Coios. IS. Continent! y\.mc\ ui the Middle 

penal Coins. 4. Origin of Roman Coinage— Consular Ages. 14. Various reprcscntat N cs uf Coinage. U. 

Coins. 5 Roman Imperial Coins. 6. Roman British Forgeries in Ancient and M ud i n l imes. 16 . labia 

Coins. 7 Ancient British Coinage. S.Anglo-Saxon of Prices of English Coins realued at Public Sale*. 
Coinage. 9. English Coinage froui the Conquest. 10. 

TRADESMEN'S TOKENS struck in London and its Vicinity, from 1648to 
X671, described from the originals in the British Museum} &c. By J. Y. AsEUMAy, 
FJ.A. 8to, wi(k 8 plates of numerous examples, eMk. 15*.— Lakqb Papeb. in 4to! 
dbCft. £1. Is. 

This work comprises a list of nearly three thousand streets, old tarem and coffse^luNlBB fcf. Ibsl 
Tokens, and con tiitns occasional illustrative topo- with an introductory account ef the erasea vhiehM 

graphical and antiquarian note* on persons, places, to the adoption of such a currency. 

ANCIENT COINS OF CITIES AND PRINCES, Geographically 
Arranged and Deaoribed, Hispania, Gallia, Bbttankia. Jjy J. Y. Akji^bhax, 
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rjOINS OP THE ROMANS RELATING TO BRITAIN, 

^ Described and liliutntod. £j J. Y. Axsbkah, F.S^ Sboohs Sdxxiov, greatfy 
enlarged, 8vo, mth pUOm and woodeuti. 10$. 6d. 

The " Prix de Namismatiaue" wu awarded bjrtiM Kshedataverymoderatejiricei it should be eonndtod, 

French Institute to the autiior for this work. not merely for these partictilir coini, btrtalao ftr fiMts 

" Mr. Akerman's volume contains a notice of every most valuable to all who are interested in the Ff^lTW*- 

known rariety, with copious illustrations, and is pul^- British Hialory. "—JrclUcologiaU Journal. 

JJUMISMATIC ILLUSTRATIONS of the Narrative Portions of the NEW 
"^^ TESTAMENT. By J. Y. Akebman. 8?o, numerout woodcuit fixm the orijinal 
i»9mioutpMieaiM private 9cU0dioii§,dolk. 6», 



" Archteology is under a peculiar ohlipation to bute of commendation for light thrown upon Holy 
Mr. Akenuan. To him niort- than to any other Uving Writ, through the medium of " the unrighteous .Miim- 
nian, is due the praise of having converted multitudes mon." The New Testament hiis, it appears, in the 
to the love of antiquarian research. To him we all owe compass of the Gospels and Acts, no less than .S2 
the pleasant debt of an instructive acquaintance, not alhisions (o the coinage of Greece, Rome, and Judiea; 
only with the beautiful money of Ancient Greece anil and these beautifully engraved, and learnedly de- 
Borne, but with the once barbarous, though not less scribed, eive Mr. Akerman an opportunity of serving 
interesting, coins of our earliest history. And to him the gooa cause of truth in the way of nil peculiar 
BOW capeoaUy, the eanse of rdigion can Wag ita tri- aTocation."— Cinrdk ^ Bnftaitd JaawA 

NUMIS]\rATIC CHRONICLE AND JOURNAL OF THE 
NUMISMATIC SOCIETY. Edited hy J. Y. Anucur. fuUiahtd QuuterJly 

at 3«. Qd. per Number. 

nil k Am only repertoirof HmiMMle taMli- and countries, bv the link Wntemirtial dM iqrt 
■BBM 019 pobUiliBd IK Bp gP"**- both y«»^^^^ and Horcign. 

It eontainapapois OB ooiBiiiid noddle of all ages Odd parte to MmfleteMti. 

LIST OF TOKENS ISSUED BT WILTSHIRE TRADESMEN, 

LECTURES ON THE COINAGE OF THE GREEKS AND 
ROMANS, Delivered in the University of Oxford. By Edward C.4RDWEli^ D.I)., 
Principal of St. Alban's Hall, aud Proiie^isor of Aucient History. 8vo, clotk. As. 
i^rigiiua price 9».ed.) 

A very interesting: historical volnmc, and written in a pleaaing and popular manner. 

AN OLLA PODRI DA, or Scraps Numismafic, .\ntiquarian, and Literary. By 
BiCHASD Sainihill, Esq., of Cork. Bojral bvo, ntany plate* and portraU^ « 
iemitome vobmey nsfAmr pbxhtbd, ekML £1. lit. ed. 

OoBhining Letters on thccoinnpc of 181fl ; ^fcmoir Ireland; Coins of the Mint of Exeter; Coins of Henry 

OfThOBSs \V yon. jun. ; on the Cortiuation and (luild- III; Saxon and Anglo-Norman Coins; attcm])t to 

hall MedHls ; Russian Medals ; duns tiuiiid M lUa- locate Coins unappropriiitcd by Ruding , mkI other 

WWlht Short and Long-Cross Fcmtiea of Henry VII : papers on Coins and lopagrapliicai and Genealogical 

DnUfB fiiMto; TtaMO Omne, fha aacinit Ama of mqeeti. 



OBSERVATIONS ON A UNIQUE CUBIC GOLD COIN of th. 
Fatimite Dynasty. By L. Loewe. 8to, engraving, sewed. Is. 

HAND-BOOK OF ENGLISH COINS, fifom the GonfUMt to VktarM. 
By L. Jewitt. \2mOy \\ plates^ cloth, l.v. 

HISTORY OF THE COINS OF CUNOBELINE and of the ancient 
BBITONS. By the Eer. Bsalb Fobts. Svo, mth numerous plates and woodcuts^ 
etaOL Im tie Frees. * 



TOURNEY TO BERESFOBD HALL, IN DERBYSHIRE, 

^ tho Seat of Cttarles Cotton, Esq., the celebrated Author and Angler. By 
W. AxsZANDEB, F.S.A., F.L.S., late Keeper of the Prints in the British Miueum, 
Crown 4to, prmtedemUited paper, mth a sptrUei ftwHepieeet r e pr e e e i i tii i ^ Weitememi 

his adopted Son Cotton in the FisMng-houMt and vignette title page, cloth, ts. 

Dedicated to the .Ingleis of Great Britain and the various Walton nnd Cotton Clubs; only 100 printed. 

rjRAPHIC AND HISTORICAL SKETCH of the Antiquities of Totnes, 
Devon. By W. CoX'ioa. h.ts.A. Small 4to, fine woodcuts, cloth. 6s. (original 
price 10».6rf.) 
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CAMBRIDGE. — ITistoria Collcgii Jesii Cantabrigicnsis ?l J. ShbbKASVO, olim 
prjcs. ejusdem OolkgiL Edita J. O. Halliwelt . 8vo, cloth. 2s. 

HISTORY AND ANTIQUITIES ol tii County of Hereford. By the 
Ker. John Dukcdmb. 2 vok, 4to, portr<UU and ^Laies^ bds. £1. 4r. (or^iMo^ 

PJELPS TO HEREFORD HISTOBY, GIvfl and Legesda^, in «n Andeot 

Accoimt of the Ancienl-Cordwainers' Company of (l ie City, Mordiford Diflgoi^ 
•ad other Subjects, By J. B. BBYUir. 12mo, cloth {a curious volume), 3«. Gd, 
" AwTie» of very derer paper*."— ^^pAetetor. 

"A litUe work full of Anliqiuu-ian information, presented in a pleasing and popnlttfom-" — Nimcor^-r:r.:;(. 

HISTORY OF POliTSMOUTII, PORTSEA, LANDPORT, 
* SOUTflSEA, and OOSPOET. By Hbsby Slight, Esq. 8to, Third Edition, 



l^OTES OK THE CHURCHES m tiu» OoantiM of KENT, 8USSBZ, and 

■^^ SUBRET, mentioned in Domesday Book, and those atmote recent date, withumo 
Account of the Sepulchral Memorials and other Ai>ia^n||i^ 3j ^Ji^ Jigf, AbxSVB 

HussBT. Thick 8vo, fine plates, cloih. 18*. 

1/^ EN TI S H CUSTOM S. — Conauetudiiies Kanei». A Hiatoiy of Gavelkiito, 
-"-^ and other Bemarkable CttBttmu, in the County of Xsht. By Qi^ AVfJm Sanpt^ 
Esq., Y.S. A. (Caniianut). IllustraUd tvith facimiliett <» ttryiaiiitom vUmUf elotk, 16*. 

HISTORY AND ANTIQUITIES OP RICHBOBOUGH 

EECULVEE, ANB LYMNE, in Kent. By 0. R. Roach Smith, Esq., F.S.A.. 
fSmall 4to, with many engravinffs on wood and copper, by P. W. Taieholt, cloth. £\. 1». 

"No antiquariHn volume conld display a. trio of litre represented— Roach Smith, the ardent expbrcr- 
namea more zealoos, aoeceaafoi, and lotelligeniL on I'airholt, the exceUeal iUoatiatari and tiu> 

I^ISTORY AND ANTIQUITIES OF BABTFOBD, in Sent 

with incidental Notices of Places in its Neighboturhood. By J. DtTNKlK, Author 
of the ** History of the Hundreds of Bullington and Pionghley, in Oxfbrdslm c ; " " History 
of BioQatflrs** **Hi8toi7 of Brond^,*' ico, 8vo, 17 plates, etoSk, Oni>/ 150 primuL 
21s. 

IJISTORY OP THE TOWN OF GRAVESEND, in Kent, and of tho 

Port of Iiondon. By R. P. Ceussv, late Mayor of Gravesend. Royal Svo 37 
fine plalM and woodoHii, • «0ry hemdtome foAme, clofh. 10s. (original price £1. 8s.) 

A CCOUNT OF THE ROMAN AND OTHER ANTIQUITIES 

discovered at Springh«id, near Gravesend, Kent. By A. J. l>jnasa. Svol i>2a^ 
{onl^ 100 printed,) cloth. 6s. ed. wtu^j^kww^ 

fJISTORY OF ROMNEY MARSH, in Kent, from the time of th^ Romans 
to 1833, with a BiMortation on the orijonal Site of the Ancient Andprida By W 
Hoax0«rAT,EBq., mtliorof the **H»eoi7of Bye.** Bro^wUh Maps and plates, dotL I2s. 

CRITICAL DISSERTATION on fkofiieor Willis's Architectural History 
of OutarlmiyChtliednL" Bty a SAimss, of Ctantflrlwiy. Sro. 29.6tf. 

serioua errors throujthout It mav be considered as 
unM eomplttaent is paid to mnHOr wiUis, where an indispcnsftble companion to bis volonie. oontainins 
HlsaH. Bat the author has made out a clear case. ;< i^- i it di al of extra of aTrnvw mulniiS 



ai of extra iaflmatiiak of a rav 
intome very important instances, of inaccuracies that kn. J — ^rZ-LWiow. 
have led the learncrl J'rof ^saor into the construction f 



POLKESTONE FIERY SERPENT, together with the Humon^ of the 
^ D0TO& MayoB; being an Ancient Ballad, full of Mysteiy and pleasant Conceit, 
now Itfit ooDeoted and printed fioa flw various MS. copies in poseessioa of tlje in- 
habitants of tho Sooth-oaat oooat of Eant 1 inth Hotes. Umo. U, 

JJAND-BOOK OF LEICESTER. By Jaw TRoraoir. Vbno, 8md 

Edition, tcoodcut^, hd^. 2j. 

JJISTORY AND ANTIQUITIES OF THE ISLEOF AXHOLME, 
in Lincolnshire. By the Venerable Aucudbacom Stokj(S0D8s. . Thick dto, FiSfi 
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HISTORY AND ANnQUITIES OP GAINSBOBOUaH.mlda. 
colnshire. By Adam Stabk. Tliick 8to, Second Edition, gb£atlt KKUBaiDi, 
cloth. Qg. {original price £,1. la.) — Lakql Pai eh, royal 8vo, cioiA. 14ss. 

HISTORY AND ANTIQlIITiE:S OF THE TOWN OF LAN- 
CASXEB. Compiled from Autluiutic Sources. By the liev. BOBEfiT SotFSOir. 

MEMORIALS OF THE VICARAGE HOUSE AND GARDEN 
OF ALL SAINTS, King's-Lynn ; with a List of the Vicars, and a qunnf ity of 
other useful information. By J. N. Chadwick. ^vo^four eng^ravinys, sewed. 'Zs. Gd. 

DESCRiraVE ACCOUNT OF THE EUINS OF LIVEDEN, 
near Oimdle^ NortluunpCoiwhire i tvithffiiloiiGalNotioM of llie Family of Tred^^ 
unci its connect ioa with tlw Qunpowier Flot. By Thokab BmUh Jbiw fkU99 md 

Tresham Fe^.'nn'p. 4to. 6*. 

X>EPRINTS OF RARE TRACTS, and imprint, of Ancient Manuscripts, &c, 
chiefly illustrative of the History and Biography of the Korthem Counties. Bbau- 
TITITLLV 11 iNTBD On thick paper^ with facsimile titles^ mitial letters in colours, cjc'-, 
FOBMiKG 7 vor ^ . |K)3t Sro, ooKSLBXB, vUh ffmmol tiilM emd coaimUt, bdt, d&, 6t. 
(original price £7. 7^.) 

This Collection coiupriiscs no le«8 than 62 Tracts of the mnst inti restiuL' kind, t'tlited by M. A. Bichardson, 
•Misted by wertitX autiquuiea in tlis nortiieni oou&ties. Only 100 copies of tlie CoUection «n» fiiiiti^ wliicb 
lie aO tola bf pcinter. 

'prVER TYNE.— Fl0» and Befimoe of tlie Mayor and Burgenes at NewMdfe 

against tho Malevolent accusations of Gbrdiner, (author of " England's Grievanre 
on the Coal Trade/') 1653 ; with Appendix of Unpublished Documeuta respecting the 
Biveriyna By M. A Biohaxdsov. 9ro, {ctUjf ISO friiOed,} 8«. 

'TOPOGRAPHICAL IfRMORANBUMS forHieOoimfyof Oifind. ^y 
A Sir OBraoBTFAClsTvunByBKrfe. 8to, M». 2ff. 

NOTICES OF THE HISTORY AND ANTIQUITIES OF 
ISLIP, Oxon. By J. O. HALLnVELL. Bro^ {onlg bO printed,) ictced. Is. 

HISTORY OF BANBURY, in Oxfordsliirc; includingCopious Historical and 
Antiqiiarian Notices of the Iteighbourhood. Bj Axpbed Bbeslet. Thick 8to, 
684 doselg pnnted pages, vMh 60 woodtmtt, engraved mi ike first style of art, hg O. JewM, 

of Oxford, li*. {original price £1. ba.) 

"The neighbourhood of Banbury is eaually rich m author luis colliTti d ;i great body of Ini al ititVirniatioii 
Britisb, Roman, Saion, Nomuui. mid iingh'sli Aii;.i- of the most uitficbting kind. By no iiu ans the least 

Iuities, of all whicli Mr. Bccslev has given rci^ul^irly vahnbh jtart of .Mr. Bceslcy's work, is his account 
lesred accounts. Banbury holds an important place nt tin: nuruerous iuterestin? early churches, which 



in the historj' of the Parliamentary War of the Seven- charactcnzc tlic Baubory district." — The Jrchtto 
teenth Ccnturv, and was the scene of the great Battle hgist. 

al £da«|iiU» akdof tbe important fight of Cropmi^ Odd faita to eomplete tsagm. Is. td. instead of 
Bridge. Ildating to lie eraits of tint period, tbe S».<d. 

ITISTORY OF WITNEY, with Kotkes of tha Keii^iboini^g FteiiliM and 

" Ilamlel.s in Oxforasliii-e. By the Rev. Dr. 0iuHi,ioniMr]jyFel]ow of O. O.,0flbrd. 

8vo, plates, cloth, {onlij 150 pnnted.) 6*. 

HISTORY OF THE PARISH AND TOWN OF BAMPTON, 
in Oxfordshire, with tho District and Hamlets belonging to it. By the Bev. 
Dr. QlUtt. 8to, ftatm^ Ssoobb Eaition, do A. 7t. 6tf. 

■PAUCONBERGE MEMORIAL.— An Account of Henry Fa uconberge, lUD., 

of Bccelc.-!, in Suffolk, and of the cndowTnent provided by his will to cncotirago 
Learning and the Instruction of Youth ; with Notes and Incidental Bi^raphical Sketches. 
By S. W. Bnc Pot 4to, very nicely got up, with 30 engraoiiisff Old Howes, Seak, 

Autographs;, Anns, ,{c., l<h: 5.v.— LaBGE Papeh, Is. dd. (vkky Frw COPIES PBTTfTED.) 

Cti,ttr,ii.i — \.\nc(\\\\)vrj.t'i <it OltlMi Time. II. Fan- Mmcir of iwlit-it Sparrow, Km. Memoir of Dr. Joseph 
condr j. oi H c li^ ill Fi uri>>iijtTL;c Endoumcni. Arnold (by Dawson Turner, of Variiioulh), Farticatain 
IV. FaucoubtJigcajidLcman. V. AppMidix. Pedigrees, of the iuueonbciijc Trust Estate 8:c &r 

SUSSEX ABCHiEOLOGICAL COLLECTIONS, iUu^lratmg the His- 
tory and Afit^mliiM of the County, published by the SuneK Avchsological Society. 
8vo, phtrs nsid woodaOt^ dotk. Vol. 1, lU*.; Vol. 11, 15*,; VoL 111, lOr.? Vol, IV, I4s.} 
Vol. V , 11*. 
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OUSSEX GARLAND; » CoUeotkm of BaUnda, HoanbtB^TOM, Bkgiett 80m*, 

^ Epitaj)h8, &c., illustrative of the County of Sussex, with Ni.ticts, TTistorical, 
Biographical and Descriptive. By James Tavixji:. Post 8vo, Enijraviii/p; clullt. Vis. 

SUSSEX MAIITY RS : tluir Kxaminations and Cruel Burnings in the time ol" 
Quocn Marj ; comprising tlio iut<;rcsting Personal NarrafciTe of Richard Woodman, 
extracted from ^IWs Momnnwitot" with NotM. By M. A. Lmrar, MjL Iftno^ 
sewed. It. 

(CHURCHES OE SUSSEX, drawn by E. H. NiBBS, with Deschptuma. 

8-1 plates^ 4to, a handsome vvlnme, cloth. £2. 2*. 

HISTORY AND ANTiaUITIES OF THE ANCIENT PORT 
ASD TOWIf OF BYB, in Susmi, oonqpHfld firom Original DocuhmdIb. Bf 
WiZIZAM HomowAT, Esq. Tliii k Sv o, (oNLT 900 raxmeBD^ dotk. £L U. 

HISTORY OF WINCIIELSEA,m8uiM.ByW.Dua«*B»Coom,FJSU. 
870. fine pUUet and woodcuts. 7s. 6d. 

CHRONICLE OF BATTEL ABiiEY, in Sussex; originally compUed iu 
Latin by a Monk of the E^tabiishnieut, and now lir;>t translated, with Notes, and au 
Abiftnct of the subsequent History of the Abbey. By Mask Ajnosrt LofWSB, ILA. 
Sro, mtk illustrations^ cloth. Qs. 

"It will be found to contain a real onJ li\nnp; pic- " Mr. Lower htia added to the comploU'ness of tliC 

turc of the manutrs iinil 'justoms, tliL- ino<li.s of tln)U;.'lit \i<>>ik hy n HiMiiiniiry skctcli of tlif Histoi-y of the 

and speech prevalimi iii the times ot which it is tiie Al^licy, nod its b'jrcession of Ablints fnim tin; lime 

record. Mr. Lower tius well tliBrUatgSl IdsOfllM Clf wlirn <!il: Cliroiiiele terminates t<i tlir ]h i i)f the 

translaUiT and editor." — Guardian. disaolution. Various intelli^rfot iiutes, iis well u.s the 

"In no respect less interesting than Jorelin dc pf mral stjle uf the trariiihilion, iiro highly f rt - 

Brakeloiid's faiiiou Cbranicle of Bury St Edoiuad's diuble to iiis care md skiU as eiiiUtt."'^aUumau't 



DESCRIPTIVE CATALOGUE OF THE ORIGINAL CHAR- 
TERS, GRiLNTS, DONATIONS, Ac, constituting the Muniments of Battel 
Abbey, also the Papers of the Mon(iigut<, tiidiieys, and Webstors, embodying many liighly 
interMting and valuable Bcuords ui LuiuLs in Sussex, Kent, and Essex, with FrcUmiuary 
Memoranda of the Abbey of Battel, and Histioriflal Fartictalars of the Abbote. 8to^ 
234 PAOKs, doth. ONLY 1*. 6d. 

XJAND-BOOK TO LEWES, in Sussex, Historical and Descriptive; with 
Notioet of, the Beoent ViaeonaaB al the Vriory. By Mask Avfosx Loweb. 
12mo, tnatif migramHgf, c2b^ It. 6dL 

riHRONICLES OF PEVENSEY, in Suases. ByM. A £oira% Uwo, 

^ tooodattt. Is. 

TJURSTMONCEUX CASTLE AND ITS LORDS. By the Rev. B. 

YSNABLBS. (Reprinted foom Vol IV of the Sussex Archa>oIaffical CoUectiottB.) 

TVrOTES ON THE ANTIQUITIES OP TREVES, MAYENCE 

WEISBADEN, NEIDEEBIEBER. BONN, and COLOGNE. By Ciiaklks 
BoAOH Smith, F.S.A. (Reprinted fit>m VoL U of the ** CoikotaneaAntiaua.") Svo. «dMI 
many enffravingt. 7t.60. / n 

A NNALS AND LEGENDS OF CALAIS ; with Sketches of Emigrf 
■'■ Notabilities, and Memou* of Lady HamUtoo. By BOBSBT Bbll CSaioov, author 

of "Rambles in Sweden and Gotttand," Ftat Svou «pMihNiMniao» and emfte 

doth. St. * -V -J 

Pnncival ContenU :-ni3tory of the Siege by Ed- cestcr ; the CavrgaiB: the IMd of tin Cloth of Gold; 

«ard III in 13-16-7. with a RoU of the Coiumauders NuticL uf the Twi^ buJ fiwtlff vl flwiwifS. Mil itl SBr- 

and thi ir FoUowi;i-s present, from a contemporary MS. pnse Ijy John de LancMtar; tlietofrn and Sdsoeurie 

m the British Museum; The Allotment of Lands and of Ardrcs; the Sands SDO DttellioK: ViI1a«s and 

Houses to Edward's Bnrous ; Ctdais as an EnKlish Cliiiteau uf Sangatte, OoDlange. Marl^ EscIiaUes sad 



xiuuscs vo x,awaru 8 linrous; (..tuais as an bnglish 

Borough ; List of the Streets and Householders of the , _ _ 

tame ; Henry Vlllth's Ckiurt there; Ciu-dinal Wolaey its Re-capturc by the Di^ de euiseiflw lo««r Itom 
i... x..^.,...^ X « _. and ito LiM» Tnde: our Commeidal BdiMoas with 



Hauuues; Review of tltsSB^ab OecuiMtiaii of 1?fih1ii 



and his Expenses; the En|;li8»i Pale, with the Names .„ «^ ««. ^^ „„ ^™ 

of Boad8,tannstemIs, and VUhi^r(., in the English Era; France; Emint KotafeiliUesi Chides and Hanv 

the Siege of Therouennc mid Tournai; the Pier of Tuflon, Cunt. Bormer and Sdtth JaenBOMmt. Bean 

Calais; Pros and Cons of the Place ; the H6tel Brummell. Jemmy Uiquliart aad ^ ftiend Faun- 

Dessin; Sterne's Chamber; Churches of Notre Dame ticroy. " Ninuod.''^ Berketev C^ayaB.lfrttatt. Duchess 

^'^'^i Ancient Staple of Ktjustoa: a BCW McmcSr of LaASl^tou be. 

UalU The CbAtaaa and Mulder of t]i«J>ak«o(6lM- »c w s«v wwiion, eic. 
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]l/rONT SAINT-MICHEL.— Hltlo&» el Baaoription do Mont Bt Ifidul «ii 

Normandie, texte, par Herioher, des.iinH par Bouet publics par Bourdon. Folio, 
160 pp^ and 13 beautiful plates, executed in tinted lithography, leather baciCf wund, £2. Sf. 
A baadaome yolome, interesting to the Ardiitect and Arclueologitt. 

GENOA; BonadB <m <be dimate^ ud ito loflimioe upon luralidt. By 
Hnsr JcnBmnRn^lfJ). lbao,Hofk 4b. 



than un lunplu extioBitiun of an cxtraorJiiiary and uni- 
versal custom, wiucli product'd the nii>gt iiu|K>rt(U)t 
effect upon tiie nuuds and hubita of luiuikiud." — 
lAterarjf Gatelte. 

" Mr Lower's work is botti curious nnd instructive, 
while the manner of its trcutment is so iuvitiug and 
popular, that the subject to which it refers, wliieli 
many have hitherto had too good reason to cousidcr 
mcagre and unprofit.-tble, aseanM, under the hands uf 
the writer, the novelty of fiction with tbe fupoitalice 
of liistorical truth."— ^MfM«wm. 



fUerallrrp, <§tntalosp, anli Surnames* 

CURIOSITIES OF HERALDRY, with lUustrations from Old Engliah 
Writers. By Mask Antoky Lowsb, M.A., Author of "Egsajs on English Sur- 
tUUMs*' UhmiitaMl TUle^age, and ntmemu engraiimgt from dwiffiu ike AiMor. 
8vo, cloth. 14». 

"The present volume is truly a worthy sequel (to 
the ' SuRNAJLEs*) in the same curious and antiquuhau 
line, blending with remarkable facts and intelligence, 
neb a fund of amusing anecdote and illustration, that 
the leader is abuost surprised to fiud lliat )ic has 
kamed so much, whilst he api>eared to be pursuing 
mere entertuiument. The text is so pleasing that we 
acucely dream of its sterling value ; and it sccnis as if, 
inioiion with the woodcuts, which so cleverly explain 
Mi points and adorn its various topics, the whult: de- 
sign were intciidc/l for a relaxation from study, rather 

PEDIGREES OF THE NOBILITY AND GENTRY OF HERT- 
FORDSlilKE. By William Berkt, lato, and for fifteen years, Eegiatering Clerk 
in the CoU^o of Arms, author of the " Encyclopodia IIenldio%** Ao. &a Folio^ (only 

125 printed!) £1. 5*. (original price £3. Kte.) 

GENEALOGICAL AND HERALDIC HISTORY OF THE 
EXTINCT AND DOBMANT iiAKONETCIES of England, Ireland, und Scut- 
hod. By J. BUBKS, Esq. ICediatn 8to, Siooiid Bdixiov, 6S8 do$^friated page*, im 
double cohmns, mith about 1000 arrns engraved on wood, jUl» pOftroii qf JaMSb\ Qtld 
iUtmmated iitle-page, cloih. lOs. (original price £1. 8$^ 

fUi work eoigaged the attention of the imthor for atiw or lepri ■ rrt t tiw i etfll ttigBig: wtth ehhonite 
wtmtijem, cwipriiat nwi^jr « thoiMSiiid famlUee. «ndBiintitedetaatQrtbedlitMei»aail«reiiMiiiti»eiid 
iiuByorfhemiaioaMttliemortaMiMtaMilenihieat ftgrtuetigeaenAioin after gaMntiin,fhnB^ 

in the kin<;!loui, each carried down to ill icpiresent- tottMhtett period. 

l^NGLISH SURNAMES. An Essay on Family Noracnclature, Ilist^jriail, 
Etymological, and Htuuoroiuj with aevcral illustratiye Appendices. By Ma&k 
Anom Lown, M.A. 8 vols., pott 8vo^ Thikd BDmoir, miA»»D, woodM, ehth. 
12s. 



This new and much inmrovcd Edition, besides a 
great eularecmcnt of the uhaptcrs, contained in the 
previous coitions, coninriscs several that nn^ entirely 
new, together with Notes on Scottish, Irish, and 
Norman Surnames. The "Additional Prolusions," 
besides tlie articles on Rebuses, Allusive Arms, and 
the Roll of Battel Abbey, contain dissertations on Inn 
signs, and Itemarks on Christian Names; with a 
copioaa Indkx of many th o usaad Names. Theiefea- 
tures render " English Smuncs" nthoraMVWldc 
than a new edition. 

" A curious, ingenious, and amasing book. Mr. Lower 
bringt e wMidcr nble knowkdn toteer, ho^ in his 
genml Uitny of the use of amnanes in 



and in his chapters on the differcut ways in whicli 
pwticiUor classes of names have oriKinatcd from 
namei of pteoee. occupatioiis, dignities, ouces, penoiud 
and iM0Uqaalitie% kc."-^$i«^ 

*' Mr. Lower has gone to work in the true opiritaf 

tinliquurtHn discovery, und a most animring and iti- 
stnictive book he has produced." — Brighton HeraiJ. 

'A carious work, and gut up, moreover, with that 



Die nttciition U> pHp<-raiiil lyixK^raphjwhldl 

is certain to make a Ikkjk tak the eye.* 

Mr. Lower has been ' at a ari-eat feast of 'angtmges, 
and hat stolen nwre than tJbe ' scroM.' He both ia* 

BeST 



TNBEX TO THE PEDIGREES AND ABMS ooofidiiedmfheHenddaf 

Visitations and other Geiicalogicul Manuiicripts in tho British Museum. By 



R. Sims, of the Manuscript Department. 8to, closelji printed in double columns, cloth. 15s. 

An indispensable work to those ennged in Oone^ 
logical and Topgraphical pannit«, Mrorainga readj 
ehu to the Pedigrees and Arma of nearly dCunO of no 



Gentry of Biigjiinil, thwr Bwiitoiceit fco. (matiwriiah' 
ing the dilniat bauUsa of tins aamo aano i£ any 
oonntf X la flSMidoi bjr the Bonddi is theto TWt^ 
ilte|e«ialsntoU8B. 



study, annseaient, or pmfliirinnally; tlioso who hare 
OKpeneuccd the toilaoiu labour of aearching, with 
flielielpuuly of the existing very imperfect Catnlogiies. 

the perseverance luid accurate exa- 



"lliiiiraik will be ffmaccentable to all who have 
to ennaine tfeoSss. a&vded to^ whothwfbr 



ueeesaary to produce such un Index as tliut 
just {mblished by llr. Sims; it will be an indispeu- 
table companion to the Library table of all students 
in genealogical pursnita, and tho^e tn.; i-id m the 
Histoiy of Landed rtopats." — Jounai of drduo- 
k^hu»M$Jer 8stUmktr» Vm. 
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16 Valuable and Initrtstiny Books ^ Publufited or Sold by 



T>OLL OF ARMS OF THE REIGN OF KING EDWARD II. 

Edited by Sir IlATiKTS Nicolas ; to which is added, au " Ordinary" of the Amis 
mentioned by Jos. (iwilt, Esq. 8vo, doth. 4«. Qd. ^original j^rice 10«. 6i^.) On Laags 
PapIB, 4to, cto*k, IQs. {original price 21«.) 

pALENDAR OF KNIGHTS; containmgListaofKnighte Bachelors, British 
^ Kiiights of the Grarter, Ttiiatle» Bath, St. Patrick, the Gadpliic and Ionian Orden, 
from 17C0 to 1828. By IS. Xowvtm, WtmUor Mmraid, Pott 8to^ ofoO. 8t. (ot^M 

A Teu nefU vdiuM tat GeMdogied aail Biogn|khInl jnt^mn, 

'PHB SLOGANS OR WAR-CRIES OF THE NORTH OF 

ENGLAND, by M. Aislabtk I>t-mtam ; with an Intro<Uiction on tlicir Supposed 
Origin, by Johx ifEXWicic ; and Observations on Martial Mottoes, by W. Hylton 
LoyeWTAVFB. Post 8to, th^anUg printed^ irifh Coat* of Amu, Seals, ^c, mwmI. 6s. Gd. 

n ENEALOGISTS^ MANUAL : or Gruido to the various Public Beoorda, 
Registers, Wills, Printed Books, and other Documents necessary to be ooiwidted in 
tradng a Pedim. With particulars of ihc days and hours each Office or Rc.-i«try is 
ayaaable, tbe chaii^ made, the objects and datea of their Records, Ac. Ac : the whole 
carefully compUcd from Returns made CKpnaafy for tfa» work ; togetlMrwiiai'oti»TkU«B 
and Calendars useful to the Antiquary-, Topoffraphef, and GonTeyaaoer. Bt ICaxzhxv 
COOXB. Tluok 12mo, cfo/A. 6*. {near lif ready.) j 

TIIjAYING CARDS.— IWits and Speeulatioiis on the Hutoiy of Playing Cards in 
^ Europe. By W. A. Chatto, author of the " History of Wood Engraving *» with 
Illustrations by J . Jackson. 8to^ jwv/Iim/^ iUmitrated wUk mupmua, MOk fSai» and 
cobmred, cUfa, £1. 1«. ^ 

"The inquiry info i heorigin and lijiinifiaition of the it is rxr, . (lingly amusine ; and the most critii»l im. 

suits aiiti thcu !i,i,rks, HTjd the heralflir, f henlo-ical, der cannot fHil to be eiitcrtwned bv the varittTof 

and pohtical embkms pu tuK il iV..m tun, \„ luur, in curious oullving Icarniii- Mr. Chatto Uhs afmAnm 

ttieir cliau(,'ea. opens iiiu w tn Id ui :iiiTiqiiari;iii mti ivst ; miitrivcd to draw into the iuvesiiRiitioBa."--^r^ur^ 

nini the perseverance wuii ^s^ul!l Mr ( h ,ito li;is . x- ''ludccil thecntu-eprodtlofctaadSmeiMiriwSm-t 



ifcmcYpriuice WHU uiutii .-^ir iiiiito liiis ex- " llidCCU the entire I 

plortd It leaves little to be gleajiL-a iiv llL■^ surtissurs. approbation."— Zi/. Gu.. 
1 he {,];.!, s « ..th which the volume i.s ,-,m IlIr d ^dd (oi,- "A perfect fund of antiquarian research, md BUMi 

8M, iai,lv :o Its vnhif m th-s ponit of view. It is not intcreatin<,' even to pcrsous who never nla? ftt eaS!^ 

to iiiukiiit'd th;.i, t;ikc ii ,ilr.,,', ihcr, it contains more —Taii'»M,ig. i«jr»nan». 

JJOLBEIN'S DANCE OF DEATH, with an Hislorieal and Litafary 

Tnlroductiou, by an Antu)uar}% Sriviare ]io.^t 8vo, with 53 Engravings, BBlir© m 
HOST ACCURATE COPIES EVER EXECUTED OP TUESE GemS Axs^onda frontisjnece of an 
ancient bedstead at Jigfla-ChapeUe, with a Dance of Bea& eartmf on it, engraoed by 

Jfatrnolf^ cloth. 9*. 

_ Tiu df ns are execuUd with a siiixit and fideUty " Ces 53 Plsnclies dt ^ottJiaiier Mmt dW ex 
SLi^'^K v/ '^^'■"^ iadeerf mart tntbTul/' quise perfection —Imtst^^^^ S? AbSS £ 

rjATALOUUE OF THE PRINTS which bare been En^ved aOor 
8vo ^-^^CH, Librarian to the Universitif of Cambridge. 

CATALOGUE OF PICTURES, oompoaed chiefly by the most adn,it.d 

Ma> rrs of the Roman, Florentine, Pnmati, Polognose, Venetian, Flemish and 
Sm^ c*»tt " si Descripttona and Critical Remarks. By EowiiiX forua. 3 vols. 

llfEMOIRS OF PAINTING, with aCJhronologiealHistoiy of the I^^ 

^ of Pictures hy flu Great Masters into England since the French Bevolntion. By 

W. BucHA>-A>'. 2 \oU. 8vo, bds.. 7s. 6d. {original price £1. 6s.) 

XJISTORY OF THE ORIGIN AND ESTABLISHMENT OF 
~" GOTHIC AKCIIITKCTURE, and an Inouiry into the mode of Painting uponand 
Stauuny Glass, ».s practised in the Ecelesiastioal Structures of the Middle Afies By 
J.S. HAWiii.\s,F.S.A. Royal 8vo, 11 j»/fl/e»,6<&. 4t. (oriffiaal price 129,) ' 



Google 



John Russell SmUhj 36^ Soho Square, London. 17 
'THE NURSERY RHYMES OF ENGLAND, coUected chiefly from 

Oral Tradition. Edited by J. O. Halliwell. The Foubth Edition, enlarged, 
with 38 Designs, by W. B. Scott, Direetor of the Selkool qf Design^ NewcastU-on-Tgne. 



"IlmbntiaM! and berettcgrami dewrfietaies, Hood a qrinUiiig of ancfeiit nuneiy Inc b mrUk 

wticili fliVM>jMr dUt nndtanfaoii Iwfore thdr vhole ourtloada oftliewiieMya amtnwieniiiMtaMia 

A, B, C aidwbieh the flftv-Tfircp-Tearolib like elmort whieih are now a* duly and canAiUy oomcocted bj ax- 

aa well as the tiittt»."—£itenir^ liazetu. perineed UtlimUwt, into initniettve tales for tb« 

" Wc are pursuailed that the VCTT nidcst of these tpflUny pubtjCt asaxeworbeof antartaianment for the 

jinxles, tales, and rhymes, possess aitronz inineinntinn reiuiin); publie. The work is wmthy of the attentina 

lujurisliinjt power ; and Uiat :r; ir-'hTir v iiiri tany flii!(l- of thf pupular antiquary." — Tail's M<ui. 

POPULAR RHYiMKS AND NURSERY TALES, with Hiatoiioal 

EkiciUations. £y J. O. Uaixiwell. 12mo, cloth, is. Qd. 

Tins Terjr laterettiBf vobnae on tbs Ttaditioiial Pkmeib Sbymes, Places, aod Ibmilira, Snpentitkm 

Literature of England, ij dhrided into HviacVT An:i- Bhymet, Cnstom Rhymi-s and Kunery Songs; a lam 

quities, Fireside Xui-sery Stories, Qttne Khjines, number ar« here priil If d for the firH limt. It mayps 

Alphabet Rhyme!* Riddle JUiymes, Nature ^mgs, cuiisidiTcd a sequel to tlie prccediB^artirle. 

LI) SONGS AND BALLADS.- a I.Iftle Book of Sonrr» nnrl Balhuls, 



0 



gathered from Ancient Music Books, MS. auil Printed, by E. F. j&iJfBAiTLT, 
LL.D., F.S.A., &c., elegantly printed in poet Sro, pp. 240, halfmofoeeo, dr. 
"I)r. Rimbanh hns hvi-t\ ixt soma pain* to ceilect tbe wwds sf tiw SoDgs whidk used to delq;bt tbe 

Rustics i^f former times." — Alla$. 

X} 0J3IN HOOD.— The Robm Hood Gariands and BaUadi?, with the Tale of " llio 
Little G^©8fce,'* a Colloction of all the Poems, Songs, and Ballads relating to this 
celebrated Yeoman ; to which is prefixed Ins Tli-itorv, fi-om Documents liitherto unrevised. 
By J. M. GuTCH, FJ3.A. 2 vols. 8vo, icitk numerous Jim woodcuis^ ^c, ^ FairhoU, 
extra dofh. £1. l». {origimal priee £L. lOe.) 

Two vers- IkuuI^oiui volumes, fit for tbe drawiiic-iooni table. 



T> ALLAD ROMANCES. By IL H. Hoenb^ Eaq., Aulihor of "Orioii,'* Ae. 

-L' 12mo, pp. 24S, elofh. Zs. {original price 6s. 6d.) 

ContaiuiuL' t)ic KoUln Heart, a Bohemian Legend; desrription. Mr. Horni? sbould write as more Fairy 
the Monk of ^'.vlnf•siaad Abbev. a ballad Chroiiirli' Tn!i.«- uc 



the Monk of ^•.vlnesiaad Abbey, a ballad Chronicle Talis; u<; knmv none to equal him siaee tb« daysM 

ot the death ol Km- John; thw three Knights of Dtayton and Hernck."— £xawin#r. 
Camr-!otf, ;i lairvTalr; The liulhul of Delori, or tlio ..lu . , , . 

Vasnum ot AuiirLaConio: Ik.ld (idert, aWclahLeMnd- ^ -S?, op< l»'nS P'JCni in this volume is a fine one, it 

Bt ti Ciijistan, a BaUad of thu Si-lit Wateb: tbe 1!1Db ? J?"*^)™ 'lioWe Heart/ and n..t only in title 



of the Woodlands, a Cliild's Sto?T. ' « waUbiiitatCB th« style of Bcaiunoul 

I'mr fancy of the most abondaiit and pietiiiaivie Helcher.''— ^**«*iiio. 

QIR HUGH OP LINCOLN: or an Elamination of a eurione (fowUtioa 
^ ^>*spectini> the JEWS, with a NoUoe of the Popular Poetiy connected irith it By 
the Rev. A. Ht JdK, LL.D. 8vo. 2.v. r * j 

■pSSAY ON THE ARCHEOLOGY OF OUR POPULAR 
■y PIIEASE3 AND Nl KSEKY BHTHE3. By J. B. K»ii. 2 Tob. ISmo. ne» 

CloiA. 4». (nngbial price Vis.) 

A work whirh has nu't with niiirh »lnise amori- tlie jro?s (.iii- matter. Tlie author's attempt is to exBhia 

PafM«ci-s. iM.t those who arc foi.d oC ])]u!.)lu-ira! jnir- evi-rv ihmif from the Dutdi. wliiHi he believes WMthe 

nuw wai raid it uuw jt is to be had at s-) vcrv mo- mmc Jaiignaze as the AnRlo-Saxon. 
derate a price, and it rcaUy contains .v ^^.K,d deal of ^ 

jLfERRY TALES OF THE WISE MEN OF GOTHAM. 
Edited by James Oachabd Haluwbll, Esq, F.S.A. Va^\ 8vo. 1*. 

These tales are supposed to bsra been composed in " In the time of n. m v ihf Eiu'lith, and a«er " sava 
glg'jjt > ^Sf ."" sixteenth cefatury, by Dr. An(L-ew Ant il-Wo ,i it u . V- , ii , d a Iwok ftlUcfwitaad 
Jwwe, tee waU-kDOwn progcuitor of Marj Amlrews. mirth by sciwiars and gentlemen." 

OAINT PATRICK'S PUROATORYj an Beeaj on the Legends of HelL 

M. A..^4X"'po^n^.^Sr^'^ tha Middle Age.. By Thoicas Wrxoht. 

a« well as from old printed books. Haraaver, it em. the idle and fcairu d, . a us'of ^L. r >i on" " « n 

Var^o^r ''a'r'" «*«^..W"torr* ^^Wed to bf hiM narrafd ns tales "mi 1^. f . p ,1 sn^n" 
ny w arton md aii former wnten witb wher a am oi' il. , ;„., n... ....>,,i «i .„..., „. ... ' L_ " . . 
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1ft Vnlmble and Interesting Books, Published or Sold by 



NOBLE AND RENOWNED HISTORY OF GUY, EARL OF 
WABWIGK, oonfaiiring a Full and Tnie Account of fait mof Ikmoilt md 

Valiant Actions. Eoyal 12mo, wooficirf*, c/o/^ i^.fyd. 

lOSOPHY OF WITCHCRAFr, (Chief^f with respect to Case$in Scot' 

land). By J. Mitchbli, and J. J)lo&l£. l&uo, cloth. 3«. {prigimlpriee 
A runnua volume, and a fit companiin to Nr W. Soom "DvnoBOlog; tnd WtdKait" 

CCOUNT OP THE TRIAL, CONFESSION, AND CON- 
' DBMNi&ITION of Six Witches at M«M«toiiB^ 1662} alM> the Cnal and B» w rt i on 

of flmeoilinsat Faverslmm, 1645. 8vo. Iff. 

TlicAL' Transactions are unnoticed by all Kentish historians. 

ONDERFUL DISCOVERY OF THE WITCHCRAFTS OF 

KABGABET and PHILIP FLOWER, Daughters of Joan Flower, lu ; t Ci v t 
(Belvoir), executed at Lincoln, for confessing themselvea AotOFS ia the Deetruction of 
Lord fiosa^ Son of the Earl of Uutlaud, 1618. 8to. 1». 
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BIBLIOTHECA MADRIGALIANA.— ABiWiographicd .Aoommt of ibe 
Httiieal and Poetical Works published in England during the Sixteenth and Seren- 
teer^th Centuries, under the Titles of Madrigals, Ballets, Ayres, Owaa o nofa i, fto., Ac By 
Edwabd F. EiMBArLT, LL.D., F.S.A. 8vo, c/oiA. 5*. ^ 

ItmwdsachBsof bookBlcftnndeacribcdbyAiiirB, CatMo^'uc tt Ijfitoal FMtlj tiw 108 to vUdl 
Hcrhfrt nnd Dibdin, and furnishes a most valuable ii refers. 

THE MANUSCRIPT RARITIES OF THE UNIVERSITY OF 
CAMBRIDaE. By J. O. Hahjwiu*, F.B.a 8to, Mr. St (or^M priet 

10*. Odl) A companion to HarUhomc's " Book Rarities" of the same Univcrsitjf . 

SOME ACCOUNT OF THE POPULAR TRACTS, firmoriy in the 
Library of Captain Cox, of Covantiy, A.I). 1575. By J. O. liAiLiWBLL. 8vo, otdif 
50 printed, setoed. 1*. 

CATALOGUE OF THE CONTENTS OF THE CODEX HOL- 
BBOOKIANXJS. (A Scientific MS.) By Dr. Jolm irolbrook»HMtarof St^PMer^a 
CMkge, Cambridge, 1418-1131). By J. O. IIalliwell. 8vo. U 

A CCOUNT OF THE VERNON MfiNUSCRIPT. A Volume of 
jflL pjjjriy English Poetry, prewrved in the Bodleian Library. By J. O. HAXdUWBU. 
8vo, o)i/v 50 priitied. If. 

BIBLIOTHECA CANTIANA. ABMograpbiealAoooimtofiiliatliMlwan 
publidied on the History, Topography, Antiquities, Customs, and 9aa5fy Oenealogy 
of the COTTNTY of K'^NT, with Biographiod Notes. By John Rttssflt. ^Tmith, in a 
handsome 8to toIuuic, pp. 370, with ttoo platen of faetinnles Autographs o/^ eaumaU 
KaMWtitm, 14f^ (ori(9iiHi{^n«14».)--IABGBPAnBl<ta.6& 

8T0ij»«rtr»tf.*^,pg ^jjjj VERIFICATIONS OP ANClExNT JiRI- 
r^ ATALOGUJsoBY. By (ibe Bflir. BiAia FMOL 8TD^«ja«i^9nMn^,«loa. .fi»«jie 

^ Masters of the R. 

12''"''^'efoa?°^ with De&TT'S („ „^nk of Canterbury, arm 1280) Chronido of Profane 
* Translated from the original MS., on 12 parchment skins, in 

lif EMOIRS OF PAly«. Esq., of Liverpool. By Dr. W. Bkll. 4to, ha{fkomd 
ITX ,,f pietures by the Grea\ ^^^'""^ Facsimih of the entire Codett, 2/J fe^ ItMy, kk 0 
W. BircnANAN. 2 vols. 8vo, bds.'^^^^^* "-'^^y mrious. £2. 2s. 

HISTORY OF THE OK?*^ *^ Durham), Sermon preached on I'aim Sunday, 
GUT i 1 1 C ARCHTTECTU KE'**''^ vmSBATIM fke rare edUUm 5y Btrttetrf tii 

Staining Glass, «s practised in the iux , „ . . c. l , i. 

J. S. HaWKISs; F.S.A, Hoyal 8vo> 11 p2r^«^"^ ^ ^'i'"!"^"". Strypc m his Memorials has 
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LAPPENBERG'S HISTORY OF ENGLAND, onto «» Angloton 
Kinca Twmriated by Btoj. TnoHPB, «yilh Additions and Corr6ditm, ijf ikeJMOor 

Md Tranil^tor. 2 voh. Svo, doth. 12,. {orirjiiml price £1. U.) 

T ETTERS OF THE KINGS OF W^GhAND, now first collected from 

-L^ tho orieinab in Eoyal Archives, and from other authentic sourcea, private as wellaa 
public EdiSd with Historical Int^diyttoa ?:P-.g^g™^^> ^ 

^ T^l£ ffm^rlood companioa to EDM to leften to the Dukcof Rurkingham areof the mort 
iiieae xoiumi-a luim » b«~- * Sh^lBr nature; onlv imiiginc a letter from a bo 

'llirroKkm' compThos M flwfll« t&M UlsMw vereiBnto his prime minislcr commencing thus ; "My 

1 , r Hr ?Jv fl,; Vm toAaao Bdeyn to a com- own sweet and dear child, blcsamg. blcswiiR. hicssitiK 

lettcn* .,t He. rj t''*; VUl. »^X|^Serf*I» as the on tliv lieart-rools und nlJ thine." Prince Charles Hiid 

picte form. M . f^^^ dc the Ihike of Buckinftlmm's Journey into Spain har 

most '1 ;V ' f, never been before so fnlly iUustrataJ as it /s by tl, 

sccndr^ to t"' ' ISSnfScinwiMOf documcnta given in tl.is«ork. wUehailo includesthr 

ward V will '>'^^';" , ^'^y;^'^"^^ very curious letters from the Dote and Duchess o« 

nil d iirovr lu voiul a doubt the Kmn was implforted fwiwflii to emy autorg tjmsmm. 
in it in some ovlraordiuary and unpleasant wiiy : but 

WALES Royal Visits and PnooTiEs.sKa to Wales, und the Border Counties 
of Chbshibb, Salop, HEEErosp, imd Monmouth, from Julius CiBsar, to Queen 
Victoria, including a sucoinot Hirtorj- of the Countrj- and People, parlit ularly of t he ksad- 
inff FtaniUe^ who Fouqht during the Civil Wars of Charles I., the latter from MSS. never 
bMora puhli8hc<l. By Edwaed Pakby. A handsome 4to volume, m(k many wood 
mtrof^ffs, andjine portrait of tk»Qfiteit,etolk. £1.1m. 

TjUNTER'S (Rev. Joaeph) HISTORICAL AND CRITICAL 

±1 XBA€TS. Post Svo. 2s. M. each. 

1 A«iiieoilltia«aBtnTmtkm,toii«nl»anautUeiitic HI- Milton; a shcnf of Gleanings after liis Bio- 
r^^^&t.'^'^^'^ "^^VS^'^^ Hood." hi. period. 
Plymouth, the first Colonists of New Eutjland tamed. 

ARCHERY. ^The Science of Archery, shewing its aiBnity to Heraldry, and cap«p 
bililics of Attainment. By A. P. Ha bbMOW. 8to» tewed. It. 

ILLUSTRATIONS OF EATING, displaying fhe Onmiroram OhaMetar of 
Man, and exhibiting the Natives of varioua Coontrin at ftedhie-tiine. By m Bbbt- 
BaSKB. Fcap. Svo, with woodcuts. 2s. 

ELEMENTS OF NAVAL ARCHITECTURE; boing a Translation of 
tlie Third Part of dairbois's " Traitc Elcmentaire de la Construction des Vaisseaux." 
By J. XT. SxBUra^lb Oonunander, fi.N. 8vo^ mtkfine Uerge faHdimg ptatet, eMk, U. 
T ECTURES ON NAVAL ARCHITECTURE; being the Subataiifle of 
JLi dcUvered at the United vSorvir c Tnstiftation. ByB. GAlDOm FtaDnoUBBl^ 

Comniauder, 8vo^ flatea^ clotJi. bs. Gd. 

Both theMiratoiM ipaldidied ia mwtntiM of tke "Wave Spkem.** 

NEW YORK IN THE YEAR 1695, wifliPlaiiBof theCttjandBorfoas 
they then existed. By the Ber. Jomr ICoLBB. Somfini prkthd. Bm, hde, 

2v C^d. {nri'i'nial price 4>s. 6(?.) 

mHOUGHTS IN VERSE FOR THE AFFLICTED. ByaCouHXBr 

J- CunATE. Square 12mo, sewed, 1». 

POEMS, partly of Rural lafie, in National Engliah. By tbe Ber. Wxxiiah Babitis, 
ttothor of *< Poems IB dioBonet Dialect.*' Umo^eeott. 6f. 

WAIFS AND STRAYS. AOollectioii of Ftetiy. Ifao, mIRt 860 jrMid, 
chiefly for presentsy setced. Is. ijd. 

MIRROUR OF JUSTICES, written originally in (he old Frv^^ch, Ion- before 
the Conquest, and many things added by Akdbbw Hobns. Trauslatcd by W. 

Uuau£S, of Qray's Inn. 12mo, flo&L 2f. 

A earions. iatetettiag, and aadieatic tmtilw oa ■adent SagliBli Um. 
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20 Vakuible and Interesting Books, 

p HRISTM AS-TIDE—ito Hiatoty and 7«rtiTitiei. By Wnuuc Saxdts, Esq. 

Q ACRED LYRICS. ByJ. C. a. Umo^doik. 2s. 

^ " Chute >iwi dcpnt ia their hngMgc time poem diqdarioaieiweei imafeiy.diodMd ia flowing aini> 



SrelanH* 

SjOME ACCOUNT OF THE TERRITORY OR DOMINION 

*^ OF FARNEY, in the Province of Ulster, Irekntl. By Evelyn V. Suihlky, Ksq. 
4lOf VHHKlcuts of amUf seals, and autographs: a handsome vol.. onlu 250 printed, cloth. 

"DELiaUBS OF IRISH JACOBITE POETRY, with IntorIiiiw.Tnm.. 

lations, and BiojTrapliif al Sketches of the A\if1ior9, and Notes hv J. Daly; alio 
Enghsh Metrical Yer.«iuns by E. Waush. 8vo, parts I and 2 (uU published). 2.y. 

q^HE TRIBES OF IRELAND: a Satire, by AENOnrsODALy .with IVx'ticnl 
J' {bnuibtioil liy tfie late J. C. HaVOAV j together with an Historical Account of tho 
ramily <rf O'Daly, and an Introduction to the Hutoty of Satire in Ireland. Br JoKV 

O'DONOVAIT, LL.D., M R. I. A. 8vo, doth. 55. 

A POLOGIA PRO HIBERNIA ADVERSUS CAMBRT CALTTM- 

NIUS: 8ive Fabularum et Famosorum Libellorum Silvestri Giraldi Cambrensis 
Auctore Stephauo Vito, Societ nti« Jem, Hibemo, CIonmdliensL Now finfc edited with 

Enghsh Preface and Index, by Matthew Kellt. 6*. 

O'SULLEVANI BEARRI (Phil.), Ilistorifp Cathohco' Iherni,in21. Edited, 
Wth Enghsh Pn-face, kv., by tlie Jiev. Mattiikw Kelly. Koyal 8vo, cloth Is (id 

pOETS AND POl'ITRY OF MUNSTER; a Selection of Iriah Songs by 
the Poets of the last Century, with Poctirtil TranalationB, by C. Mak^an Now 

for the first tune puMislicd with the Original Music and Bioffraidiinl Sketehes' <rf the 

Authore. By J. O'Daly. Sscqm Edition, 12mo, cloth. 6». 

OF CHRONICLBS AND OTHBB WBITIM08 HITHEBTO UNPUBLISHED, ILLUSTRATIVB 

OP HISTORY AND M ISCELLANEOT'S LITERATURE OP THE UIDDIA AGES. 

A List or Works already issued, umlormlypnuttil m6ra.wuh£ngliahPNfMesiDdKatae. OfMrnnl nftli* 
Volumes only 110 copiethtve been pimteii.ana vny few eete can be wmplrtei Waemtf of the 

ChroniconHenrici dc Silofvave. Now tot A^ccdota Bedae, Lanfrand et aliorum 

printed from the (^ton MS By C Hook. 5s.Rd. (iiieditcd Trecti. Lettem. Poems. &e.. of Seal 

ixaimers- (Geofrrey) Anp^lo-Norman liMifi«icTatwfii.&c.) ByDr.GiLKs. loT^ 

Metrical Chronicle o/ if/i If Anglo-Saxon Kings. Badulphl Ni'Ul Chronioa T)iiA Wmt 
Printed for the first Unn- mtirc With ApiRudit l^^^t^A wci • 

Legend of Krnu!,.!.. mid Life of Hcreward the „ ^ li«OT.4»t. AMTBunilB. 

w i ii N jbyr.w'BioHT i s A,,pp.354. 12*. Memorial of Bishop Waynflete. Iboeaer 

LA iteVOlte du Comte de Warwick OOnUe of St. Mary Ma^jdakn CoUei£ OxtetL Bt Dr 
le Koi Rdonard nr. Now first printed, from a MS. U^^'^k'* , ^ ^5**^ the 

at Ghent ; to which is added a French Letter, con. WigiiMil MS. Bj J. E. BtMCAl^ DJ)., Pelknr of 

ccrn n^ F -ady Jane Grey and Queen Mar>-, from a *" *''»'«8*' 8». 9d. 

V^ altfll Abbat IS Den ensis Epistote. Now first "Chasteau D'Amour to whidl S fided'.H 

pnr^, d fmm a .M.S.m St. John'eColL CamWdge. y'^dc Sainle Marie Egyptieaiie," and m Enelidi 

Bjr C. MssaiTSK 4*. id. * Version (of the ISth C^tanToftlie "ChMt^ 

BenedlCti Abbatis Petribnrgensis de Vita et d Amour" How flnt edited fiyM.COoKB. 6».eA 

JmEfS^S^ii?''"'""^.^'*^^'.''"^' '^i'*^ printed, 

Galfi i (li Monumetensis Historia Bri- 

TOnM8S.atFRris and Lambeth. ByDr.GiLEs. 10,. tonum. nunc primam in Anidianaremoodd MSS. 

Galfndlle Baker deSwtobMkeOiiwiIcoiiAiiglto S^J^iLQiw!^W^ ^ 

ByX fiSS* Sr * ™' J^"* C.mtuari. nsis Postea Ab- 

EpistolaJ Ilerbnti de I..;n,a. prind Episeopi ^^-.ia^Exinnt EdiU 

Snu:::::::!:r ' 's^ 'i^'^'^J^ Chroiucon AngHaPPet ribin-cnse Ttonnn 

A.>8xauxftBa. 9a«^ ay vol. nost Spartaum cum cod. MSS. contiUit J. A. 

uILSS. 9S. 8a» 

TocKKB. Printer, Ptenj'e Plaee, Oxfind Slxeet 
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